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METHODSTOR^tAXSl^QSTlC AND/OR TREATMENT OF 
ANTIPHOSPHOLIPID ANTIBODmS^lfEllATEfiu^ISEASES, AND DEVICES 

FIELD OF THE INVENTION 
-Thfr. rrftfj^nt inv^i^" relates to the,(6btention of antibodies recognizing lipids 
and more particularly, is rei^SS=4Q^,rnethods for obtaining antibodies against lipidic 
structures different to the lipidic bilayer, an^^E^-tl^euse of these antibodies in diagnostic 
and/or treatment of diseases associated to the antiphospKoiipd^sjaid^^ as well as for 
10 the determination of physiological states of the cell. 

BACKGROUND OF THE INVENTION 
Considering the state of the art there are different studies in which evidence of 
the existence of antibodies that recognize lipids can be foimd. For example, they have 
15 been detected in the serum of patients with antiphospholipid syndrome, as was 
described by Asherson et al. in their book "The antiphospholipid syndrome" in 1996 
{CRC Press, Boca Raton). In the same way, antiphospholipid antibodies have been 
obtained from animals that were experimentally treated with lipids by active 
immunization, in accordance wdth Alving in 1992 (Biochim. Biophys. Acta 1113:307- 
20 322) or, in animals that received antiphospholipid antibodies by passive immunization, 
as Tincani and Shoenfeld described in 1996 in the above mentioned book. 

The anti-lipid antibodies have been classified into two major subgroups 
according with the method used for their determination. These groups are anti- 
cardiolipin antibodies and anticoagulant antibodies (Guglielmone y Fernandez, 1998, J. 
25 Rheumatol 26:86-90). 

The anti-cardiolipin antibodies are determined by methods in which cardiolipin 
immobilized in a solid phase is used. This was described by Harris et al. in 1985 {Clin, 
Rheum. Dis. 11:591-609), such as the enzyme-linked immunosorbent assays and the 
radioimmunoassays better known by their respective initial abbreviations as ELISA and 
30 RIA which have been broadly used in the above mentioned technique. 

The anticoagulant antibodies are detected by methods in which the prolongation 
in the coagulation time of plasma samples is measured in vitro, according with Severs 
et al. \99\{Thromb. Haemost, 66:629-632). Some of these methods are: activated partial 
thromboplastin time (APTT), dilute Russell's viper venom time (dRVVT), protein C, 
35 and protein S among others. In these methods, the anticoagulant antibodies are bound to 



phosphatidylethanolamine or to phosphatidylserine which are intermediary factors in 
the blood coagulation cascade, and when the concentration of these lipids decrease due 
to the immune reaction, the coagulation time is prolongated. 

The anti-cardiolipin antibodies have the disadvantage of producing crossed 
reaction with other anionic lipids such as phosphatidylserine and phosphatidylglycerol. 
Due to the lack of specificity for a certain type of lipid, the above mentioned antibodies 
are generally known as antiphospholipid antibodies. 

In addition, antibodies against phosphatidylethanolamine have been detected in 
the sera from patients v^th antiphospholipid syndrome. Also, antibodies against 
phosphatidylcholine are detected in patients with hemolytic anemia, as was described by 
Sugi and Mclntyre {Blood, 86:3083-3089) and Arvieux et al. (Thromb, Haemost, 
74:1120-1 125), respectively, in 1995. 

Stn the other hand, some studies have demonstrated that the binding of 
antiphosphmJp^d antibodies to the lipidic antigen increases in the presence of a 
plasmatic protein^'Tqr example, in 1990, McNeil et al., determined that the binding of 
antibodies to cardiolipirN^s markedly enhanced by the plasma protein P2-glycoprotein 
I or apoprotein H (Proc. Nab^ad ScL USA 87:4120-4124). Additionally, some anti- 
cardiolipin antibodies are bouno^rectly to (32-glycoprotein I, as was described by 
Roubey et al. in 1995 (J. Immunol. 15ik954-960). These findings suggest that the anti- 
cardiolipin antibodies may recognize eitnfer a cryptic epitope on p2-glycoprotein I 
exposed on the complex of p2-glycoprotein I-carSiolipin, or P2-glycoprotein I alone but 
with a very low affinity towards the glycoprotein, as w^described by Pengo et al. (199, 
Thromb, Haemost. 73:29-34). ^ 

In accordance with these studies, it may be concluded that the binding of 
antiphospholipid antibodies to lipidic antigens is also associated with proteins. Sugi and 
Mclntyre (op. cit., 1995) foxmd that the proteins called kininogens are involved in the 
binding of antibodies to phosphatidylethanolamine, whereas the proteins that are bound 
to phosphatidylserine, such as prothrombin, protein C, protein S and annexin V, have 
been implicated in the binding of anticoagulant antibodies to phosphatidylserine, 
according with the studies in 1994 by Nakamura et al. (Biochim. Biophys. Res. 
Commun. 205:1488-1493) and by Roubey {Blood 84:2854-2867). 

These studies indicate that the antigen of some antiphospholipid antibodies is 
really a complex formed by phospholipids and specific plasma proteins, but these 
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proteins differ from those required for reactivity of antiphospholipid antibodies with 
cardiolipin. Nevertheless, in other studies, antiphospholipid antibodies that bound 
directly to the phospholipid have been identificated such as the anti-cardiolipin 
antibodies that do not require the p2-glycoprotein I. Such studies were carried out by 

5 McNeil et al. in 1989 (Br. J. Haematol 73:506-513) and by Pengo and Basiolo in 1993 
(Thromb. Res. 72:423-430). 

On the other hand, some anti-cardiolipin antibodies, purified by affinity 
chromatography, do not show anticoagulant activity (McNeil et al., op. cit., 1989; Shi et 
al., 1993, Blood 81:1255-1262). However, other studies demonstrated that the anti- 

10 cardiolipin and the anticoagulant antibodies were removed by adsorption with 
cardiolipin (Pengo and Biasiolo, op. cit., 1993; Pierangeli et al. 1993, Br. J. Haematol. 
85:124-132). 

Additionally, during studies in experimental animals, treated by passive or active 
immunization, the employed methods for the detection of antiphospholipid antibodies 

1 5 are the same as those described for the detection of human antiphospholipid antibodies. 
Furthermore, in these animal models, the different organs and tissues were analized by 
anatomical and histopathological studies, by immunofluorescent studies, and even by 
fetal resorption analysis and consequently the produced lessions in fetuses and placentas 
of the female animal models were also analyzed. These works were performed by 

20 Tincani y Shoenfeld (op. cit. 1996) and by Shoenfeld and Ziporen (Lupus 7:S158-S161, 
1998). 

The previously mentioned studies, show that the antiphospholipid antibodies 
described in hxmian patients and in animal models have a broad specificity towards the 
lipidic antigens. This broad specificity of the antibodies may be attributed, among other 

25 causes, to the lack of specificity of the methods used for the detection of the above 
described antibodies. 

In such methods, it has not been considered the chemical structure and the 
molecular association of lipidic antigens, as well as the chemical properties that the 
lipidic antigens have in the natune. As a consequence, in the lipidic antigens that have 

30 been used in those methods, the phospholipids are bound to artificial solid supports, 
such as in the ELISA and RIA methods, or they are in a molecular association that is not 
completely characterized, like in tests where the prolongation in the coagulation time is 
detected. 
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There are only a few studies in which the molecular structure of the 
phospholipid employed as antigen has been considered. For example, the reports of 
Ranch et al. in 1989 and in 1998 (Thromb. Haemost, 62:892-896 and Thromb. Haemost. 
80:936-941, respectively) and that of Berard et al. (J. Lab, Clin, Med,, 1993, 122:601- 

5 605). In these reports, the authors demonstrated that the sera from some patients with 
systemic lupus erythematosus is inhibited in its anticoagulant activity by 
phosphatidylethanolamine associated in the hexagonal tubular II phase. This inhibition 
was not observed when the phospholipid was associated into the bilayer phase. 
However, the properties of the cellular membrane can not be related with the tubular 

10 association of phospholipids because this tubular lipidic association is practically 
incompatible with the vesicular structure of the cellular membrane, as different authors 
have established. In other words, in the lipidic antigens used in these studies the 
phospholipids are in molecular arrangements that do not correspond to the molecular 
arrangements that they present in the cellular membrane. 

15 Additionally, it is well-known that the molecular structure of the plasmatic 

membrane of mammal cells is like an association heteropolymer formed by 
phospholipids, glycolipids, cholesterol, proteins and glycoproteins where the lipids are 
mainly in a molecular arrangement of bilayer. Nevertheless, it is also known that lipids 
may have molecular arrangements different to the bilayer and that such arrangements 

20 depend on the molecular geometry of the lipids and the surroimding conditions. 

Cylindrical shaped lipids, such as phosphatidate, phosphatidylglycerol, 
phosphatidylinositol, phosphatidylcholine, phosphatidylserine, cardiolipin, 
sphingomyelin and diglucosyldiacylglycerides, in an aqueous media are associated in 
closed bilayers, or liposomes. Cylindrical lipids constitute from 60 to 70% of the 

25 membranal lipids. 

On the other hand, the conic shaped lipids such as phosphatidylethanolamine, 
monoglucosyldiacylglycerides, and diacylglycerols, as well as the above mentioned 
lipids: phosphatidate, cardiolipin, phosphatidylserine, and phosphatidylglycerol but in 
the presence of divalent cations are assembled in the molecular phase knovm as 

30 hexagonal II (Hn), which corresponds to tubular cylinders packed hexagohally. While 
the inverted cone shaped lipids, such as lysophospholipids and gangliosides are 
associated in micelles. Conic and inverted conic shaped lipids represent from 30 to 40% 
of the membranal lipids. 
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Lipidic arrangements in hexagonal 11 or micellar phases, as well as any other 
structural arrangement of lipids that do not form a bilayer but that is immerse in a 
bilayer, are considered, for the purposes of this invention, as lipidic structures different 
to the lipidic bilayer or "lipidic particles", independently of the kind of lipids that are 

5 forming these structures. 

hi the same way, it is known that in the presence of divalent cations, drugs like 
chlorpromazine and procainamide, non-polar peptides, proteins such as the protein of 
the bacteriophage Ml 3, cholesterol, lanthanum ions, as well as changes in temperature 
and in the pH, the conic lipids form molecular arrangements different to the lipidic 

10 bilayer. These lipidic arrangements are of transient nature because when the 
concentration of the compounds that induced their formation diminishes or when the 
temperature or the pH changes again, the conic shaped lipids return to the bilayer 
arrangement as was described by CuUis et al., in 1991 (Membrane Fusion. Marcel 
Dekker, New York), by Baeza et al. in 1995 (Biochem. Cell Biol, 73:289-297) and 

15 Aguilar et al., in 1999 (J. Biol. Chem. 274:25193-25196). Lipidic bilayer molecular 
arrangements are observed like a smooth surface by cryofracture analysis. 

Lipids in general are molecules with low immunogenicity, and of the two 
molecular arrangements that the lipids may adopt in cellular membranes, it is 
considered that the lipidic bilayer will be the less immunogenic because it is the one that 

20 mainly constitutes the matrix of all cellular membranes. 

However, it is known that the lipidic structures different to the bilayer, which are 
stabilized with divalent cations and that are observed as protuberances on the smooth 
surface of the bilayer by cryofracture analysis, induce the formation of antibodies that 
recognize the lipids that are associated in lipidic particles and they do not react with 

25 lipids associated in bilayer. 

In connection with the above-mentioned studies, Baeza and their collaborators in 
1995 (op. cit.) reported the elaboration of liposomes with lipid molecular arrangements 
different to the bilayer, as well as the antigenic activity of these molecular 
arrangements, because they were able to obtain polyclonal antibodies with them. By 

30 means of cytofluorometric analysis of the immune reaction they were also able to 
identify the presence of lipidic structures in the liposomes described, using for it anti- 
lipidic particles polyclonal antibodies obtained from mice sera. 

To this respect, the mice were immimized by the introduction of artificially 
formed lipidic particles which when are present in excess caused the wanted immune 
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reaction. Until now, it is believed that molecular arrangements different to the bilayer or 
lipidic particles would be also scarce immunogenics when they are present in the nature, 
for example in cells of human and animals, because lipidic particles are transient and 
therefore they would not be detected by immune systems. 

5 Additionally, from the analysis of the above mentioned studies, one can observe 

that the cardiolipin is the only lipid that has been able to react with antibodies present in 
patients with the antiphospholipid syndrome or associated illnesses, and that the other 
phospholipids usually present in the cellular membrane in general require to be 
associated with proteins to react with the antibodies from these patients, or, they require 

10 to be associate in a molecular arrangement incompatible with the molecular structure of 
the cellular membrane; with the exception of the studies of Baeza and their 
collaborators (op. cit. 1995) on the anti-lipidic particles antibodies which react with a 
lipidic molecular arrangement similar to the one that has been described in cellular 
membranes. 

15 Jo this respect, the presence in sera from patients with the antiphospholipids 

syndrome of^.titi-c^^ antibodies, a mitochondrial lipid, of anti-nuclear antibodies 

and of anti-DNA antibodies, it is indicative of the existence of previous events that 
cause immimologic damage^ cellular membranes, with the disruption of the cells and 
the exhibition of the intracellularvQomponents to the immunologic system, causing the 

20 corresponding immunologic reaction^l^t contributes to the development of the 
syndrome. However, up to now there haveNiQt been found studies which allow to 
determine the events that cause the disruption of the^B^Uular membrane. In other words, 
with the existent knowledge so far is impossible to detect mes^ti-cardiolipin antibodies, 
the anti-nuclear or even the anti-DNA antibodies before the oajq^ge that has been 

25 caused to the cell, impeding an early diagnosis and treatment of the illn&s^ associated 
with the syndrome. 

Additionally, in the Doctoral Thesis presented by Leopoldo Aguilar in 
december 17, 1997 (Determination of non-bilayer lipidic arrangements in liposomes and 
cellular membranes with monoclonal antibodies". Doctoral Thesis, National School of 
30 Biological Sciences, National Polytechnic Institute, Mexico) 5 sera from patients with 
primary antiphospholipid syndrome and 5 sera from patients with systemic lupus 
erythematosus were analyzed, these illnesses were corroborated by clinical 
characteristics that the patients presented and by means of the detection of anti- 
cardiolipin antibodies, and of anti-nuclear antibodies, these last ones in the case of the 
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sick persons with lupus. The analyzed sera from all patients also presented anti-lipidic 
particles antibodies, detected according to the techniques of liposomal-ELISA and of 
Uposomal cytofluorometry described in the above mentioned Thesis. 

This discovery, however, does not show any advantage for the early detection of 
the illnesses, since the presence of the antiphosphoUpid antibodies and of the anti-lipidic 
particles antibodies in those patients can be explained according with two hypothesis. 

The first one, assumes that an unknown factor causes the destruction of the 
cellular membrane, which promotes the formation of lipidic particles from the 
membranal lipids that enter in contact with the immunologic system together with the 
intracellular components, with the consequent simultaneous formation of anti-lipidic 
particles antibodies, and anti-cardiolipin and anti-nuclear antibodies. 

The second hypothesis, consists on assuming that the lipidic particles are formed 
in the cellular membrane before its destruction, and they would form anti-lipidic 
particles antibodies that would destroy the membrane, exposing the intracellular 
components to the immunologic system and giving place later on to the formation of 
anti-cardiolipin and anti-nuclear antibodies. 



•aiitf:S 5idiolipin and onti nu cle a^antibodies. ^ 

So far, none of the two hypothesis has been demonstrated, which is of supreme 
importance for the treatment of the illnesses, since should the second hypothesis probed 
to be certain, it would be possible to detect the illnesses above mentioned in their early 
stages, and also, it would .be possible the prevention, cure or patient's improvement 
from such illnesses. 

Derived from the above-mentioned hypothesis, it has been aimed to suppress the 
inconveniences of the induction and detection of antiphosphoUpid antibodies techniques 
caused by the structure and molecular association of the antigens used in these methods, 
by the employment of lipidic antigens with a structure and molecular association 
similar to the one found in patients with illnesses associated with antiphospholipids 
antibodies. These novel lipidic antigens have been used for the induction and detection 
of anti-lipidic particles antibodies that allow an early diagnosis of these illnesses, as 
well as for the determination of physiologic states of the cell, as apoptosis, or 




8 



programmed cellular death (Pittoni and Isenberg, 1998, Semin. Arthritis. Rheum, 
28:163-178) and those which are present in the cellular cycle (Go, Gl, G2 and M) 
among others. 

OBJECTS OF THE INVENTION 
jing in mind the deficiences in the structure and in the molecular association 
of the antigensthat^^e used in the techniques of induction and detection of 
antiphospholipid antibodies&9Qithe methods of the previous techniques, one of the 
objectives of the present invention conSi§:ts on using lipidic antigens with a structure and 
10 molecular association similar to the one Ufek^s present in patients with illnesses 
associated with antiphospholipid antibodies, with the pi&pQse of providing a method for 
the detection of anti-lipidic particles antibodies. 

It is another objective of the present invention, to provide a fdia gnosis |lmethod 
which uses monoclonal antibodies specific to lipidic antigens that respond in the same 
15 way that the anti-lipidic particles antibodies present in sera from patients with diverse 
illnesses associated with antiphospholipid antibodies, with the purpose of designing a 
strategy for the treatment of these patients against such illnesses. 

It is an additional objective of the present invention, to provide a kit orfdiagiosis^ 
set for the detection of anti-lipidic particles antibodies in early stages of illnesses that 
20 present such antibodies in animals and in humans. 

It is another objective of the present invention, to provide a kit or ^^ia^iosisl^set 
^ for thef^detectipn of lipidic particles in the m^branes^ofthe cells^of ill entities, human 
or animal, that present anti-lipidic particles antibodies. 

It is still another objective of the present invention, to provide a method for the 
25 prevention, cure or patient's improvement from such illnesses by means of the 
inhibition or the blockage of anti-lipidic particles antibodies. 

Another objective of the present invention still consists on providing a method 
for the prevention, cure or patient's improvement from such illnesses, by means of the 
stabilization o^ycelMar_m^^ formation^ofjipidic particles; and 

30 therefore the later formation of anti-lipidic particles antibodies. 

An additional objective of the present invention consists on providing methods 
and its corresponding kits for the detection of the different physiologic states that can 
present the cells, which can lead to the prevention of illnesses related with 
antiphospholipid antibodies. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 shows the analysis by the Uposomal-ELISA method of the reaction 
between control sera from human healthy blood donators, or sera from patients with the 
antiphospholipid syndrome, and liposomal antigens made from egg-yolk phosphatidyl- 
5 choline :phosphatidate [PC:PA] (2:1 mole ratio) bearing lipidic particles induced by 
calcium. Furthermore, the reaction of H308 monoclonal antibody with these antigens is 
also indicated. 

Figures 2A and 2B illustrate the fluorescence graphs of liposomes made from 
PC:PA (2:1 mole ratio), with and without lipidic particles induced by calcium, that were 

10 incubated with Tris-NaCl (10 mM, 1 mM) pH 7, or with the second antibody 
conjugated to peroxidase. 

Figures 3A-3I show the cytofluorometric analysis of the reaction between H308 
monoclonal antibody and liposomal antigens made from PC:PA (2:1 mole ratio) or from 
dipalmitoylphosphatidylcholine:egg-yolk phosphatidylcholine:dipalmitoylphosphatidate 

15 [DPPC:PG:DPPA] (1.2:0.8:1 mole ratio). As well as the cytofluorometric analysis of 
liposomal antigens from PC:PA (2:1 mole ratio) in Tris-NaCl (10 mM, 1 mM), with or 
without lipidic particles induced by calcium, in absence of the H308 monoclonal 
antibody. 

Figures 4A-4X show the cytofluorometric analysis of the reaction between sera 
20 from human healthy blood donators or from patients with the antiphospholipid 
syndrome, and liposomal antigens made from PC:PA (2:1 mole ratio) bearing lipidic 
particles induced by calcixmi. 

ftg^res 5A-5C show^ the cytofluorometric analysis which indicate that the AC 15 
serum from a patienPwiTh-^iiin^ antiphospholipid syndrome does not show any 
25 immunoreaction with liposomal antigenriTTad€...^om (1.2:0.8:1 mole 

ratio) that lack lipidic particles. 

Figure 6 is a picture of C5337 human pancreas cancer cells that shows the 
immunoreaction between H308 monoclonal antibody and lipidic particles from the 
membranes of these cells. 
30 Figutg? illustrates the analysis by the cellular-ELISA method of the reaction 

between sera fronrpafi5nte..,^dtti the antiphospholipid syndrome and C5337 human 
pancreas cancer cells; patients sera wefe-us^dadsorbed and without any adsorbtion with 
liposomal antigens made from PC:PA (2:1 moleratil5)-t^ari^ lipidic particles induced 
by calcium. 
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Figures 8A-8F show the. graphs of liposomal fluorescence and liposomal 
bilayers complexity which analyze the reaction between liposomal antigens and sera 
from BALB/c mice before or after they were immunized with PC:PA (2:1 mole ratio) 
liposomes bearing lipidic particles induced by manganese. Liposomal antigens used in 
immunoreactions were the same ones used for mice immimization. 

Figures 9A-9F show the graphs of liposomal aggregation and liposomal bilayers 
complexity which analyze the reaction between liposomal antigens and sera from 
BALB/c mice before or after they were immunized with PC:PA (2:1 mole ratio) 
liposomes bearing lipidic particles induced by manganese. Liposomal antigens used in 
immvinoreactions were the same ones used for mice immunization. 

Figures lOA-lOF show the graphs of liposomal fluorescence and liposomal 
bilayers complexity which analyze the reaction between liposomal antigens and sera 
from BALB/c mice before or after they were immunized with PC:PA (2:1 mole ratio) 
liposomes bearing lipidic particles induced by procainamide. Liposomal antigens used 
in immunoreactions were the same ones used for mice immunization. 

Vif uif 1 1 is a p icture of a 7-months age BALB/c female mouse that was treated 
with 3 mg/Kg, ofbod^vvS^hTofl^tpi^^ chlorpromazine, 
where alopecia and lesions on the face in the form of butterflywin^^r5nobger3£ed. 

Figures 12A-12I are the cytofluorometric analysis of the reaction between 
liposomal antigens and sera from BALB/c mice before or after they were treated by 
intramuscular injection each 24 hs during 2-months with 3 mgy^g, of body weight, of 
the lipidic particles inducer drug procainamide. Liposomal antigens used in 
immunoreactions were made from PC:PA (2:1 mole ratio) bearing lipidic particles 
induced by procainamide. 

Figure 13 illustrates outlines of the chemical structure of phosphorylcholine, 
glycerolphosphorylcholine, phosphorylserine. glycerolphosphorylserine and 
phosphoryl-ethanolamine that are used as haptens in the inhibition of anti-lipidic 
particles antibodies. 

Figure 14 illustrates the graphs of the inhibition of H308 monoclonal antibody 
with phosphorylcholine, glycerolphosphorylcholine, phosphorylserine, 
glycerolphosphorylserine or phosphorylethanolamine haptens. Furthermore, the 
reaction of H308 monoclonal antibody with liposomes made from phosphorylcholine is 
also showed. 
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Figure 15 is a scheme of the Hpids associated in the molecular arrangement of 
bilayer and of inverted micella which is inserted in an open lipidic bilayer which 
constitute the lipidic particle on the whole. Arrows indicate the different molecular 
arrangements adopted by lipids. 

Figures 16A-16H illustrate the graphs of liposomal aggregation and liposomal 
bilayers complexity that analyze the lipidic bilayers stabilization of liposomal antigens 
made from PC:PA (2:1 mole ratio) treated with the lipidic particles inducer drugs 
chlorpromazine oi: procainamide and/or with the lipidic bilayer stabilizer drugs 
chloroquine or spermidine. 

DF.TATT.RD DESCRIPTION OF THE PREFER RFH F.MBQDIMIENTS 
^^^oi^ the transitory nature of lipidic particles in active cellular- 
membranes, it has been found surprisingly that sera from patients that present illnesses 
associated with the antiphospholipid syndrome react with C5337 human pancreas 
cancer cells, which is indicative of a prolonged presence of lipidic particles in cellular 
membranes of these patients. 

Equally, when an antigen that contains lipidic particles is administered in 
BALB/c^J^ke^iqias been found surprisingly that these mice developed alopecia and 
lesions on the facTin^theform of butterfly wings, similar to those described in some 
human autoimmune illne^^^s^a5^11 as deposits of immune complex and pathological 
alterations in their different orgamT^d^itionally, it has been also found that these mice 
firstly developed anti-lipidic particles Antibodies and subsequently anti-cardiolipin 
antibodies, lupus anticoagulant and anti-nucle^^ntibodies, which confirms that anti- 
lipidic particles antibodies constitute the first stage iiTslie^evelopment of illnesses 
associated with antiphospholipid antibodies. 

according to the above-mentioned experiments, the presence of anti-lipidic 
particles^IuiBStishi one of the first stages of the illness, indicates that one of the first 
events that occurrTh^ttie^iphospholipid syndrome is the formation of anti-lipidic 
particles antibodies. These^J^be4ies when reacting with lipidic particles in cellular 
membranes, cause damage in these^^Jfeqibranes, and fmally cells disruption and the 
exhibition of the intracellular components totlte^mmunitary system; which explains the 
subsequent presence of anti-cardiolipin antibodiesT^I&K^diolipin is a mitochondrial 
lipid, of anti-nuclear and anti-DNA antibodies, which hav^be^reported as present in 
these illnesses in humans. 
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For the purposes of the present invention, we understand as "illness associated 
with antiphospholipid antibodies" to any illness that presents antiphospholipid 
antibodies in any development step. Some of such illnesses are mentioned next, in an 
enunciative fashion, but not limitative: primary or secondary antiphospholipid 
syndrome; in the last case, associated v^th autoimmune illnesses such as vasculitis, 
rheumatoide arthritis and systemic lupus erythematosus; illnesses that cause an increase 
in the cellular division, as they can be neoplasias of the type of carcinoma in liver or in 
ovary, lyniphomas, leukemias or myeloproliferative disorders; viral infections as 
mononucleosis infectious and the acquired immimodeficiency syndrome; illnesses taken 
place by bacteria, as syphilis; and, illnesses taken place by protozoa as malaria. 
Additionally, the presence of antiphospholipid antibodies has been related with 
myocardial infarction and senility. 

lerefore, an aspect of the present invention is to develop a^dmgnosisjnethod 
for determhimg if an individual having clinical characteristics of the primary 
antiphospholipio^sjmdrome (Table 1), or one of the illnesses associated to the secondary 
antiphospholipid syndrbi^ (Table 1) and who does not present yet ^ti-cardiolipin 
antibodies, lupus anti-coagufeaL anti-DNA or anti-nuclear antibodies, * does have an 



illne ss associated to the pres gncejQ£> ^tiphospholipid antibodies^ where such method 
comprises the steps of detecting in a direcUM;indirect fashion the presence or absence of 
lipidic particles in a serum sample from said individual, and to observe whether lipidic 
particles are detected or not, where the presence of s^id lipidic particles indicates the 
development of an illness associated to the presence of anttj^h^spholipid antibodies in 
said individual. 

In a preferred embodiment, the detection of lipidic particles is carried out in an 
indirect fashion by means of the use of an antigen containing lipidic particles reacting 
with the serum of the subject with the purpose of determining if in this serum anti- 
lipidic particles antibodies exist, such a determination being carried out preferably by 
means of the use of at least one technique selected from the group consisting of ELIS A, 
cytofluorometry, and immunofluorescence. 

In a specific embodiment, the antigen containing lipidic particles is selected, 
among neoplastic cells and liposomes where liposomes are formed starting from at least 
one lipid susceptible to change its molecular geometry by means of changes in 
temperature, presence of divalent cations, and/or dmgs. This lipid being selected 
preferably among phosphatidate; cardiolipin; phosphatidylglycerol; 
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phosphatidylinositol; 



diacylglycerol; 



sphingomyelin; 



phosphatidylserine; 



monoglucosyldiacylglyceride or phosphatidylethanolamine. In a favorite modality, this 
lipid is found in abundance in cellular membranes. 

In a specific embodiment, lipids used to form liposomes are selected according 
5 to their availability in cellular membranes and against which anti-lipid antibodies have 
been detected in humans, using preferably one lipid with a cylindrical molecular shape 
in combination with one lipid with a conical molecular shape in a mole ratio between 
1:1 to 4:1. In an additional modality, a combination of phosphatidylcholine with 
phosphatidate from egg yolk in a 2:lmolar ratio is used. 

10 In another additional embodiment, at least an anti-lipidic particles polyclonal or 

monoclonal antibody is made to react with neoplastic cells or liposomal antigens to 
confirm the presence or not of anti-lipidic particles antibodies in the individual serum. 

In another preferred embodiment, the detection of lipidic particles is carried out 
in a direct fashion making react cells from the subject with at least an anti-lipidic 

15 particles polyclonal or monoclonal antibody, preferably by means of the use of at least 
one technique selected from the group consisting of immunofluorescence, 
cytofluorometry and ELISA. 

In an additional embodiment, besides cells of the subjects, it is made to react 
with the anti-lipidic particles antibodies at least an antigen that contains lipidic particles, 

20 preferably selected between neoplastic cells and liposomes with at least one lipid 
susceptible to change its molecular geometry by means of changes in temperature, 
presence of divalent cations, and/or drugs, this lipid being selected preferably among 
phosphatidate; cardiolipin; phosphatidylglycerol; phosphatidylinositol; diacylglycerol; 
sphingomyelin; phosphatidyl-serine; monoglucosyldiacylglyceride or 

25 phosphatidylethanolamine 

In a specific embodiment, lipids used to form liposomes are selected according 
to their availability in cellular membranes and against which anti-lipid antibodies have 
been detected in himians, using preferably a cylindrical lipid in combination with a 
conical lipid in a mole ratio between 1:1 to 4:1. In an additional modality, a 

30 combination of phosphatidylcholine with phosphatidate from egg yolk in a 2:1 molar 
ratio is used. 

To obtain liposomes that are used in several modalities of the present invention, 
it is used preferably the reverse phase evaporation method, modified by Baeza and 
collaborators in 1994 (J. Mol EvoL, 39:560-568), and subsequently liposomes are 
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treated with a lipidic particles inducer agent, preferably selected between divalent 
cations and drugs, preferably those that produce the lupus induced by drugs in humans, 
or combinations of the same ones; where the procedure to form lipidic particles is 
carried out preferably by means of incubation of liposomes with an effective quantity of 
the lipidic particles inducer agent at a temperature between 25 to 40°C, this effective 
quantity being preferably in a mole ratio lipids: lipidic particles inducer agent from 
1:0.01 up to 1:300. 

On the other hand, anti-lipidic particles polyclonal antibodies useful for diverse 
modalities of the present invention, are obtained by any known mice immunization 
method, using an antigen that contains lipidic particles, preferably by means of a 
immunization procedure of the type described by Baeza and collaborators (op. cit., 
1995), which comprises: 

A) A first step of mice immunization using intrasplenic injection of an effective 

dose of liposomes obtained from lipids against which anti-lipid antibodies 
have been detected in humans, where these liposomes contains lipidic 
particles in their surface. 

B) A second step of mice immunization using intraperitoneal injection of the 

same liposomes and with the same doses used by the first inununization 
step. 

When concluding these steps, immunized mice present anti-lipidic particles polyclonal 
antibodies which can be detected by liposomal-ELISA method and/or liposomal 
cytofluorometry method. 

In a specific embodiment, the effective liposomes doses were from 50 to 200 
mg, preferably incubated in a solution from 0.1 to 10 mM of CaCb, MnCb, 
chlorpromazine, procainamide or combinations of the same ones in the presence of a 
buffer solution with pH between 7.0 to 7.4. 

In an additional embodiment, in the first immunization step it is necessary to 
administer liposomes at least 2-times by intrasplenic injection with intervals of 1-week, 
and in the second immunization step it is necessary to introduce liposomes by 
intraperitoneal injection at least 4-times with intervals of 2-weeks, according to the 
method described by Nilsson et al. in 1987 (J. Immunol Methods 99:67-75) and 
modified by Aguilar in 1994 (Physical and immunologic characterization of non-bilayer 
molecular arrangements in liposomes". Master Thesis, National School of Biological 
Sciences, National Polytechnic Institute, Mexico). 
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In another additional embodiment, mice used for immunization, were selected 
from singenic strain, using preferably 2-months age BALB/c female mice. 

Starting from the immunized mice, it is possible to obtain monoclonal antibodies 
by means of any well-known method, preferably by means of the obtention of a 
5 hybridoma. In a specific modality, the hybridoma was obtained according with the 
following steps: 

A) Mice that were immunized by intrasplenic and intraperitoneal injections 
received a third immunization by intravenous administration of the 
liposomes doses used for the first and second immunization steps. 
10 B) A fusion step of immunized mouse spleen cells with myeloma mouse cells 

that do not secrete ganrnia chains neither kappa chains. This fiision was 
carried out at least 4-days after the intravenous immunization to obtain at 
least a hybridoma producing an anti-lipidic particles monoclonal antibody. 
C) A step of hybridomas selection, in which the hybridoma is selected among 
15 those which present detectable immunoreaction, using for the detection of 

anti-lipidic particles antibodies the liposomal-ELISA method and/or the 
cytofluorometry method. 
In a specific embodiment, the effective liposomes doses were between 50 to 200 
mg, and preferably incubated with a solution from 0.1 to 10 mM of CaCb, MnCl2, 
20 chlorpromazine, procainamide or combinations of the same ones in presence of a buffer 
solution with pH between 7.0 to7.4. 

In an additional embodiment, the first immunization step include the 
administration of liposomes at least 2-times by intrasplenic injection with intervals of 
1-week, and the second immxmization step include the introduction of liposomes by 
25 intraperitoneal injection at least 4-times with intervals of 2-weeks, using the method 
described by Nilsson et al. {op. cit,, 1987) and modified by Aguilar (op. cit,, 1994). 

In another additional embodiment, mice used for immunization, were selected 
from singenic strain, using preferably 2-months age BALB/c female mice. 

In a preferred embodiment of the present invention, immunized mouse spleen 
30 cells were obtained according to the procedure described by Aguilar (op. cit., 1997), by 
dispersion of the mouse spleen in an appropriate cellular culture mediimi, preferably 
incomplete DMEM medium or RPMI medium added with glutamine 200 mM and 
glycine 100 mM, followed by diverse purification steps and of an erythrocytes lysis. 
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preferably with ammonium chloride, which only disrupted erythrocytes without 
affecting lymphocytes neither leukocytes in general. 

Cells of the P3X63Ag8U.l cellular line of mouse myeloma obtained by Yeltan 
{Curr. Top. Microbiol. Immunol.^ 1978, 81:1-7) are preferably used. This cellular line is 
5 derived from the cellular line obtained by Kohler and Milstein {Nature^ 1975, 256:495- 
497) from BALB/c female mice MOPC21 myeloma. 

Regarding the method used for cellular fusion, preferably the one described by 
Aguilar (op. cit., 1997) is used, this method consists in using the immunized mouse 
spleen and myeloma cells with a viability higher than 95%, which are centrifiiged and 
10 mixed in a cellular proportion 1:1, to be subsequently subjected to diverse washes steps 
and cultivated in cellular culture microtiter plates previously seeded with macrophages. 

With respect to the methods used for the detection of anti-lipidic particles 
antibodies in patients sera by means of the use of antigens that contain lipidic particles, 
or for the detection of lipidic particles in cells from patients by using anti-lipidic 
1 5 particles antibodies, the favorite techniques will be next described for such detections. 

It is important to point out that in the description of these techniques the term 
"antibody porter" refers to any fluid susceptible of containing anti-lipidic particles 
antibodies, as it can be a plasm or a serum from human or from animal origin, a solution 
or a suspension; while the term "antigen" refers to those structures susceptible of 
20 containing lipidic particles such as liposomes or cells. 

Additionally, it is also important to point out that in a specific modality of the 
present invention, before start using any detection method, an inactivation of sera or of 
plasms was carried out by increasing their temperature, preferably subjecting sera or 
plams at temperatures between 50 to 60**C for 0.25 to 1 h. 
25 On the other hand, the liposomal -ELIS A method (Aguilar, op. cit,, 1994; 1997; 

Aguilar et al., op, cit,, 1999), as its name indicates, it is applicable in those cases in 
which the antigen is a liposome, independently of the origin of the antibody porter, and 
it comprises the following steps: 

A) A first step of addition and incubation, in which an effective quantity of an 
30 antigen suspension is added to each one of the wells of the ELISA microtiter 

plate. This microtiter plate selected among those with a high lipidic antigens 
binding property and said microtiter plate is incubated between 25 to 30*^0 
for 0.25 to 2 h. - 
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B) A second step of addition and incubation, in which an effective quantity of a 
blocking solution is added to each one of the wells of the ELISA microtiter 
plate with a high lipidic antigens binding property, and said microtiter plate 
being incubated at a temperature between 25 to 30^C for 0.25 to 2 h. 

C) A step of elimination of blocking solution, preferably by suction, with 
caution to avoid that microtiter plate becomes dry when blocking solution is 
eliminated, because liposomal antigens can be damaged. 

D) A third step of addition and incubation, in which an effective quantity of the 
antibody porter is quickly added, to avoid that microtiter plate becomes dry, 
to each one of the wells using an antibody porter dilution from 1 :5 to 1 : 1000 
into blocking solution; said microtiter plate being incubated for 0.25 to 2 h at 
a temperature between 25 to 30°C. 

E) A first step of washing, in which the microtiter plate is washed with the 
blocking solution, preferably repeating 4-times and avoiding that microtiter 
plate becomes dry when eliminating the blocking solution. 

F) A fourth step of addition and incubation, in which an effective quantity of a 
second antibody is added to each one of the wells of microtiter plate. This 
plate is incubated in the darkness for 0.25 to 2 h at a temperature between 25 
to 30°C. Second antibody is selected preferably among antibodies from a 
different specie to that of the antibody porter and they can be anti-Fc of 
human IgG, IgA and IgM or of the animal in study, or antibodies anti-Fc of 
IgM or of IgG depending on the nature of the monoclonal antibody when this 
is the antibody porter. Second antibody is used at a final dilution into 
blocking solution between 1:000 and 1:3500 and it is conjugated to an 
enzyme preferably to peroxidase. 

G) A second step of washing, in which the microtiter plate is washed with 
blocking solution, preferably repeating 4-times and avoiding that microtiter 
plate becomes dry when eliminating the blocking solution. 

H) s.4Mth step of addition and incubation, in which an effective quantity of the 

peroxidase^^sttstcates is added to each one of the wells and said microtiter 
plate is incubated for 0?r*tlT"'-0>5.^hat a temperature between 35 and 40°C, 
stopping the peroxidase reaction by addmg^^n-effective quantity of sulfuric 
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I) A step of analysis, in which microtiter plate is analyzed in a reading device 

for ELISA, preferably at 492 nm. 
In a specific embodiment, the antigen suspension is obtained by suspending 
liposomes in a buffer solution at pH between 7.0 to 7.4, in a relationship from 1 to 5 
5 mmole of the antigen per liter of buffer solution. 

The blocking solution, includes a buffer solution at pH between 7.0 to 7.4, and at . 
least a solution with a high content of proteins, preferably gelatin at 0.4%, weight by 
volume, with or without an effective quantity of a lipidic particles inducer agent, 
preferably with the effective quantity and the lipidic particles inducer agent used to 
10 form the antigen. 

In a preferred embodiment, the effective quantity of the antigen suspension in 
the stage A it is of 50 to 100 \xl. The second antibody can be also conjugated to the 
enzyme alkaline phosphatase, instead of peroxidase, in this case the corresponding 
alkaline phosphatase sustrates are used. 



illnesses where this type of antibodies are present. 

On the other hand, the liposomal cytofluorometry method (Baeza and 
20 collaborators., op. cit,^ 1995), as its name indicates, it is applicable in those cases in 
which the antigen is a liposome, independently of the origin of the antibody porter, and 
it includes the following steps: 
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A) A first step of addition and incubation, in which the antibody .porter is added 
to the antigen suspension. This antibody porter is diluted from 1:5 to 1:1000 
into a buffer solution at pH between 7.0 to 7.4, and the resulting mixture is 
incubated for 0.25 to 2 h at a temperature between 35 and 40°C. 
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B) A first step of washing, in which the antigen bound to the antibody porter is 
washed with a buffer solution^ at pH between 7.0 to 7.4, with or v^thout an 
effective quantity of a lipidic particles inducer agent, preferably with the 
same quantity and the same inducer agent used to obtain the antigen. 



C) A step of recovery, in which the antigen bound to the antibody porter is 
recovered preferably by centrifugation. 



D) A second step of addition and incubation, in which an effective quantity of a 
second antibody is added to the antigen bound to the antibody porter. The 
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resulting mixture is incubated for 0.25 to 2 h in the darkness at a temperature 
between 35 to 40°C. Second antibody is selected preferably among 
antibodies from a different specie to that of the antibody porter and they can 
be anti-Fc of human IgG, IgA and IgM or of the animal in study, or 
5 antibodies anti-Fc of IgM or of IgG depending on the nature of the 

monoclonal antibody when this is the antibody porter. Second antibody is 
used at a final dilution from 1:25 to 1:500 into a buffer solution at pH 
between 7.0 to 7.4, and it is conjugated to a substance or fluorescent 
substratum, preferably to fluorescein isothiocyanate (FITC). 
10 E) A second step of washing, in which the antigen boimd to the antibody porter 

and to the second antibody is washed with a buffer solution at pH between 
7.0 to 7.4, with or without an effective quantity of a lipidic particles inducer 
agent, preferably with the same quantity and the same inducer agent used to 
obtain the antigen. 

15 F) A step of suspension and analysis, in which the antigen bound to the 

antibody porter and the second antibody is suspended in a transporting 
solution, selected preferably between FACS Flow (Beckton Dickinson Co.) 
and Haema Line 2 (Serotono-Baker Diagnostics, ESfC) in a relationship from 
1 to 5 nmiole of the antigen in a liter of solution; this solution being 
20 preferably filtered previously with a 0.22 |am Millipore filter pore diameter, 

the obtained mixtvire being analyzed in a flow cytometer, preferably with a 
single 488 nm argon laser beam. 
In a preferred embodiment, the antigen suspension is obtained suspending 
liposomes in a buffer solution at pH between 7.0 to 7.4, in a relationship of 1 to 5 
25 mmole per liter of buffer solution. Furthermore, the fluorescent sustrate can also be 
selected from the group consisting of phycoerythrin, Cy3 and Percp. 

Liposomal cytofluorometry method has a sensibility 10-fold higher than 
liposomal-ELISA method in the detection of anti-lipidic particles antibodies. Therefore, 
this method must be applied when some doubtful result has been obtained with the 
30 liposomal-ELISA method. Cytofluorometry method also allows to analyze the presence 
of lipidic particles in liposomal or cellular antigens, as well as to compare the different 
types of reaction of polyclonal or monoclonal antibodies with the lipidic particles of 
these antigens. 
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In another preferred embodiment of cytofluorometry method, the suspension of 
the antigen can be from himian or animal cells, and the suspension of the antigen is 
obtained by suspending the cells, preferably isolated cells as erythrocytes, leukocytes 
and even plaquettes in a buffer solution at pH between 7.0 to 7.4. With the exception of 
this difference regarding the antigen, the steps of this cytofluorometry method are as 
those described in subparagraph (A) to (F) for liposomal cytofluorometry method in 
which liposomes are used as antigens. 

Regarding cellular methods, the immvinofluorescence method for cells, 
applicable when the antigen is a cell, comprises the following steps: 

A) A step of cells culture, in which an effective quantity of the antigen is 
placed, preferably 1x10^ cells, in a micro covers glass inside each well of a 
cell culture plate and it is incubated imder an atmosphere containing an 
effective CO2 quantity at a temperature between 35 to 40°C until cellular 
confluence reaches 90%. 

B) A first step of washing, in which the antigen is washed with an appropriate 
cell culture medium, preferably repeating 2-times, and v^th a phosphates 
buffer solution at pH between 7.0 to 7.4, under sterility conditions. Avoiding 
that the surface of cellular culture becomes dry when eliminating the 
phosphates buffer solution, which can damage cellular antigens. 

C) A first step of addition and incubation, in which an effective quantity of an 
antibodies porter is added to the cellular antigen, preferably 50 to 200 
without dilution or vAth a maximum dilution of 1:1000 into an appropriate 
cell culture medium. Cellular antigens treated with the antibody porter are 
incubated under an atmosphere containing an effective CO2 quantity for 0.25 
to 2 h at a temperature between 35 to 40^C. 

-©■^...^^^second step of wahsing, in which the antigen bound to the antibody porter 
is washed"wth — d-42hosphates buffer solution at pH between 7.0 to 7.4. 
Preferably repeating 3-timer*ana"--a^vtdidiii^^ the surface of the cellular 
culture becomes dry when eliminating the phosphafe§i>«^ersolution. 
E) A second step of addition and incubation, in which an effective quantity of a 
second antibody is added to the antigen bind to the antibody porter. The 
mixture obtained is incubated imder an atmosphere containing an effective 
CO2 quantity for 0.25 to 2 h at a temperature between 35 to 40^*0. The 
second antibody is selected preferably among antibodies from a different 
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specie to that of the antibody porter and they can be anti-Fc of human IgG, 
IgA and IgM or of the animal in study, or antibodies anti-Fc of IgM or of 
IgG depending on the nature of the monoclonal antibody when this is the 
antibody porter. Second antibody is used at a final dilution from 1:25 to 
5 1:500 into an appropriate cell culture medium and it is conjugated to a 

substance or fluorescent substratum, preferably to FITC. 

F) A third step of washing, in which the antigen bound to the antibody porter 
and to the second antibody is washed with a phosphates buffer solution at 
pH between 7.0 to 7.4. Preferably repeating 3-times and avoiding that the 

0 surface of the cellular culture becomes dry when eliminating the phosphates 

buffer solution. 

G) An step of analysis, in which micro covers glass is mounted preferably on a 
slide with a fluorescence protector such as VectaShield to be observed in a 
confocal microscope, or vAth epifluorescence and optics of Nomarski. 

5 TlT-a-specific embodiment, the effective quantity of CO2 is attained with 1 to 10% 

in volume with regarS^to-ait^while the effective quantity of phosphates buffer solution 
is attained with 1 to 10 ml. The fluorgseent^ust^^^ can also be selected from the group 
consisting of phycoerythrin, Cy3 and Percp. ^""""^^ 

In another preferred embodiment of the immunofluorescence method, 

20 microsections of an organ from himians or animals can be used as antigen, instead of a 
cellular culture as it was described previously. With the exception of this difference 
regarding the antigen, the steps of this immunofluorescence method are as those 
described in subparagraphs (B) to (G) for the immunofluorescence method in which a 
cellular culture is used as antigen. 

25 Finally, the cellular-ELISA method includes the following steps: 

A) A step of culture, in which an effective quantity of cellular antigen is added 
to each one of the wells of a microtiter plate, preferably 1x10^ cells, this 
antigen being cultivated until the confluence in the wells reaches 100%. 

B) A first step of addition and incubation, in which an effective quantity of a 
30 blocking solution is added to each one of the wells of microtiter plate, and 

said plate is incubated between 35 to 40°C for 0.5 to 1 h. 

C) A step of elimination of blocking solution, avoiding that the surface of the 
cellular culture becomes dry when eliminating the blocking solution, which 
can damage cellular antigens. 
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D) A second step of addition and incubation, in which an effective quantity of 
an antibody porter is added to each one of the wells of microtiter plate in an 
antibody porter dilution from 1:5 to 1:1000 into blocking solution; said 
microtiter plate being incubated for 0.25 to 2.0 h at a temperature between 35 
to 40°C in presence of an effective quantity of CO2. 

E) A first step of washing, in which cell cultures are washed with the blocking 
solution, preferably repeating 3 -times and avoiding that the surface of the 
cellular culture becomes dry when eliminating the blocking solution. 

F) A third step of addition and incubation, in which an effective quantity of a 
second antibody is added to each one of the wells of microtiter plate. This 
plate is incubated for 0.25 to 2 h at a temperature between 35 to 40''C in 
presence of an effective quantity of CO2. Second antibody is selected 
preferably among antibodies from a different specie to that of the antibody 
porter and they can be anti-Fc of human IgG, IgA and IgM or of the animal 
in study, or antibodies anti-Fc of IgM or of IgG depending on the nature of 
the monoclonal antibody when this is the antibody porter. Second antibody is 
used at a final dilution from 1:1000 to 1:3500 into blocking solution and is 
conjugated to an enzyme preferably peroxidase. 

G) A second step of washing, in which microtiter plate is washed with the 
blocking solution, preferably repeating 3 -times and avoiding that the surface 
of the cellular culture becomes dry when eliminating the blocking solution. 

H^-A^jburth step of addition and incubation, in which an effective quantity of 
peroxidasrsu5tmtea.js ^ to each one of the wells of microtiter plate, 
being incubated said platelor"&rl>4Q0. h at a temperature between 35 to 
40*^0, stopping the peroxidase reaction byln^m^s^jf^effec quantity of 
sulfiiric acid. 

I) A step of analysis, in which microtiter plate is analyzed in a reading device 
for ELISA, preferably at 492 nm. 

In a specific embodiment, the effective quantity of CO2 is attained with 1 to 10% 
in volume with, regard to air, while the effective quantity of phosphates buffer solution 
is attained v^th 1 to 10 ml. 

The blocking solution, includes a buffer solution at pH between 7.0 to 7.4, and at 
least a solution with a high content of proteins, preferably fetal calf serum at 5%, 
volume by volume, with or without an effective quantity of a lipidic particles inducer 
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agent, selected preferably among solutions from 0.1 to 10 mM of CaCh, MnCb, 
chlorpromazine, procainamide or combinations of the same ones. 

0 11 tlie -eti^ecJiand in another specific modality of this method, the second 
antibody can be conjugated to Ae^enZyme^-alkal^ phosphatase, instead of peroxidase, 
in this case the corresponding alkaline phosphatase sustrates-aiie^used. 

^er aspect of the present invention, is to develop an in vitro diagnosis 
instrument forlilQesses associated with antiphospholipid antibodies, useful to carry out 
the method of the p^s^nt invention. This diagnosis instrument includes at least an 
indicator reagent to detect''^ presence of lipidic particles and/or anti-lipidic particles 
antibodies in a sample of aniiKtiyidual having clinical characteristics of primary 
antiphospholipid syndrome (Table l)>Qr of the illnesses associated to secondary 
antiphospholipid syndrome (Table 1) and whe^does not present yet anti-cardiolipin 
antibodies, lupus anticoagulant, anti-DNA or anti-nufei^ antibodies; media to allow the 
reaction of the sample with the indicator reagent; and, prob^ures to make evident this 
reaction. 

Dreferred embodiment, the indicative reagent is selected among liposomes 
with lipidic particles in theiFstlrfeeer^ieQElasic cells, anti-lipidic particles polyclonal 
antibodies, and/or anti-lipidic particles monoclonal antibo3ft 

In another preferred embodiment, the sample is selected among cells and plasma 
or serum of the individual. Furthermore, the medium to allow the reaction include at 
least a regulating solution of the reaction and at least a device to keep the reagent, the 
sample and the regulating solution. 

The regulating solution is selected preferably among buffer solutions at pH 
between 7.0 to 7.4, with or without a lipidic particles inducer agent, and phosphate 
buffer solutions at pH between 7.0 to 7.4, with or v^thout a lipidic particles inducer 
agent. 

On the other hand, the device to keep the reagent, the sample and the regulating 
solution is selected preferably among tubes for centrifugation, microtiter plates 
containing micro cover glasses; ELISA microtiter plates v^th a high lipidic antigens 
binding property; and, microtiter plates for cellular-ELISA. In the modality in which 
ELISA microtiter plates and/or cellular-ELISA microtiter plates are used, the diagnosis 
set also includes a blocking solution that includes a buffer solution at pH between 7.0 to 
7.4, a solution with a high content of proteins, and an effective quantity of a lipidic 
particles inducer agent, the proteins preferably being selected between' gelatin and fetal 
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calf serum at a concentration of 0.4 to 5%, weigh by volume, or volume by volume, 
respectively. 

On the other hand, the procedures to make evident the reaction are selected 
between fluorescent procedures and enzymatic procedures, preferably . reactions of 
antibodies conjugated to a fluorochrome, preferably to fluorescein isothiocyanate or 
conjugated to an enzyme, preferably to peroxidase. 

Regarding the individual sample, this is selected preferably between plasma or 
serum of the ill subject and cells from organs of the ill individual. 

An additional aspect of the present invention, consists of preventing or treating 
illnesses associated with antiphospholipid antibodies by means of the administration of 
a therapeutically effective quantity of a drug for inhibition or blocking of the anti-lipidic 
particles antibodies from sick persons, or, by means of the administration of a 
therapeutically effective quantity of a stabilizer drug to achieve the stabilization of 
cellular membranes from sick persons. The above-mentioned processes are achieved in 
vitro by means of inhibition or blocking of the anti-lipidic particles antibodies from sick 
persons with phosphorylated haptens, which are chemical substances that are part of the 
polar region of the cellular membrane lipids; in a similar way as it has been 
demonstrated in the inhibition of H308 monoclonal antibody by phosphorylcholine and 
glycerolphosphoryl-choline haptens (Aguilar, op. cit. 1997). 

Regarding the stabilization of cellular membranes, a therapeutically effective 
quantity of antimalaric drugs, which have also been used in the treatment of some 
illnesses of the antiphospholipid syndrome, as rheumatoid arthritis and systemic lupus 
erythematosus (Gibson et al., 1987, Br J, Rheumatol, 26:279-285), is used. Among 
these drugs, it is possible to mention: chloroquine, hydroxichloroquine, amodiaquin, 
quinacrine or primaquine; or polyamines such as putrescine, spermidine or spermine; 
these polyamines are polycations which stabilize cellular membranes (Schuber, 1989, 
Biochem. J. 260:1-10). Both type of drugs avoid the formation of lipidic particles in 
membranal models such as liposomes or in cellular membranes, which avoids the 
subsequent binding of anti-lipidic particles antibodies, according wdth studies carry out 
by our investigation group. 

When "a therapeutically effective quantity " of a drug with inhibitory properties 
is used in the present invention, it means a quantity of the inhibitor drug that when is 
administered to a ill subject produces the blocking of anti-lipidic particles antibodies 
circulating in the blood stream of the subject under treatment. "A therapeutically 
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effective quantity " of a stabilizer drug, is a quantity of the stabilizer drug that when it 
is administered to an ill subject it produces the stabilization of cellular membranes in the 
individual under treatment, so that more anti-lipidic particles antibodies are no longer 
generated in this subject; or that the anti-lipidic particles antibodies present in the ill 
individual no longer react with cellular membranes because these membranes no longer 
present lipidic particles. 

Studies on inhibition of anti-lipidic particles antibodies were carried out using 
liposomes as antigens and the antigen-antibody reaction was analyzed by the liposomal- 
ELISA method, which includes the following steps: 

A) A first step of addition and incubation, in which an effective quantity of an 
antigen suspension is added to each one of the wells of the ELISA microtiter 
plate. This microtiter plate is selected among those with a high lipidic 
antigens binding property and said microtiter plate is incubated between 25 
to 30°C for 0.25 to 2 h. 

B) A second step of addition and incubation, in which an effective quantity of a 
blocking solution is added to each one of the wells of the ELISA microtiter 
plate with a high lipidic antigens binding property, and said microtiter plate 
being incubated at a temperature between 25 to 30°C for 0.25 to 2 h. 

C) A step of elimination of blocking solution, preferably by suction, avoiding 
that microtiter plate becomes dry when blocking solution is eliminated, 
because liposomal antigens can be damaged. 

D) A step of inhibition of the antibody porter, in which the antibody porter is 
incubated v^th a chemical substance, or hapten, that will inhibit the active 
site that recognizes the antigen in the antibody porter. 

E) A third step of addition and incubation, in which an effective quantity of the 
antibody porter inhibited by the hapten was quickly added, to avoid that 
microtiter plate becomes dry, to each one of the wells using an antibody 
porter dilution fi-om 1:5 to 1:1000 into blocking solution. This microtiter 
plate being incubated for 0.25 to 2 h at a temperature between 25 to 30°C. 

F) A first step of washing, in which the microtiter plate is washed with the 
blocking solution, preferably repeating 4-times and avoiding that microtiter 
plate becomes dry when eliminating the blocking solution. 

G) A fourth step of addition and incubation, in which an effective quantity of a 
second antibody is added to each one of the wells of microtiter plate. This 
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plate is incubated in the darkness for 0.25 to 2 h at a temperature between 25 
to 30*^0. Second antibody is selected preferably among antibodies from a 
different specie to that of the antibody porter and they can be anti-Fc of 
human IgG, IgA and IgM or of the animal in study, or antibodies anti-Fc of 
IgM or of IgG depending on the nature of the monoclonal antibody when this 
is the antibody porter. Second antibody is used in a final dilution into 
blocking solution between 1:000 and 1:3500 and it is conjugated to an 
enzyme preferably to peroxidase. 

H) A second step of washing, in which the microtiter plate is washed with the 
blocking solution, preferably repeating 4-times and avoiding that microtiter 
plate becomes dry when eliminating the blocking solution. 

I) A fifth step of addition and incubation, in which, an effective quantity of the 
peroxidase sustrates is added to each one of the wells and this microtiter 
plate is incubated for 0.1 to 0.5 h at a temperature between 35 and 40°C, 
stopping the peroxidase reaction by adding an effective quantity of sulfiiric 
acid. 

J) A step of analysis, in which microtiter plate is analyzed using a reading 
device for ELISA plates, preferably at 492 nm. 

In a specific embodiment, the antigen suspension is obtained by suspending 
liposomes in a buffer solution at pH between 7.0 to 7.4, in a relationship from 1 to 5 
mmole of antigen per liter of buffer solution. 

The blocking solution, includes a buffer solution at pH between 7.0 to 7.4, and a 
solution with a high content of proteins, preferably gelatin at 0.4%, weight by volume, 
with or without an effective quantity of a lipidic particles inducer agent, preferably with 
the effective quantity and the lipidic particles inducer agent used to form the antigen. 



alkaline phosphatase sustrates are used. ^ — ^ 

In a specific embodiment, the hapten solution is obtained dissolving hapten in a 
buffer solution at pH between 7.0 and 7.4, in a relationship from 0.1 to 10 mmoles of 
hapten per liter of buffer solution. 



of lipidic particles in liposomal model membranes or in cellular membranes, which i 




In relation to the stabilization of membranes with drugs that avoid the formation 
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turn avoid the subsequent union of anti-lipidic particles antibodies, the studies were 
carried out with liposomal or cellular antigens using the cytofluorometry method. In a 
favorite modality this method includes the follovsdng steps: 

A) A first step of incubation, in which the antigen suspension, liposomes or 
cells, are incubated vAth a drug that stabilizes its lipidic bilayers, this drug 
being used at a concentration of 0.1 up to 100 mM, the obtained mixture is 
incubated for 0.25 to 2 h at a temperature between 35 and 40°C. 

B) A first step of addition and incubation, in which the antibody porter is added 
to the antigen stabilized with the stabilizer drug, this antibody porter is 
diluted fi-om 1 :5 up to 1 : 1000 into a buffer solution at pH between 7,0 to 7.4, 
and the resulting mixture is incubated for 0.25 to 2 h at a temperature 
between 35 and 40^C. 

C) A first step of washing, in which the antigen stabilized with stabilizer drug 
and bound to the antibody porter is washed with a buffer solution at pH 
between 7.0 to 7.4, with or v^thout an effective quantity of a lipidic particles 
inducer agent, preferably with the effective quantity of the inducer agent 
used to obtain the antigen. 

D) A step of recovery, in which the antigen stabilized with stabilizer drug and 
bound to the antibody porter is recovered preferably by centrifugation. 

E) A second step of addition and incubation, in which an effective quantity of a 
second antibody is added to the antigen stabilized with the stabilizer drug 
and bound to antibody porter. The resulting mixture is incubated for 0.25 to 
2 h in the darkness at a temperature between 35 to 40°C. Second antibody is 
selected preferably among antibodies from a different specie to that of the 
antibody porter and they can be anti-Fc of human IgG, IgA and IgM or of the 
animal in study, or antibodies anti-Fc of IgM or of IgG depending on the 
nature of the monoclonal antibody when this is the antibody porter. Second 
antibody is used at a final dilution between 1:25 to 1:500 into a buffer 
solution at pH between 7.0 to 7.4, and it is conjugated to a substance or 
fluorescent substratum, preferably to FITC. 

F) A second step of washing, in which the antigen stabilized with the stabilizer 
drug and bound to the antibody porter and the second antibody is washed 
with a buffer solution at pH between 7.0 to 7.4, with or v^thout an effective 
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quantity of a lipidic particles inducer agent, preferably with the same 
quantity and the same inducer agent used to obtain the antigen. 
G) A step of suspension and analysis, in which the antigen stabilized with the 
stabilizer drug and bound to the antibody porter and the second antibody is 
5 suspended in a transporting solution, selected preferably between FACS 

Flow (Beckton Dickinson Co.) and Haema Line 2 (Serotono-Baker 
Diagnostics, INC) in a relationship from 1 to 5 mmole of the antigen in a 
liter of solution; this solution being preferably filtered previously with a 0.22 
fxm Millipore filter pore diameter, the obtained mixture being analyzed in a 
10 flow cytometer, preferably with a single 488 nm argon laser beam. 

jreferred embodiment, the antigen suspension is obtained suspending the 
antigen in a buffersoItrtte*i.4tpH between 7.0 to 7.4, in a relationship of 1 to 5 mmole 
per liter of buffer solution for liposorrTat^aiiJigen. Furthermore, fluorescent sustrate can 
also be selected from the group consisting of phycoeiytBrt»5..Q^and Percp. 
15 This antigen is incubated with a drug that stabilizes its lipidic bilayers, this drug 

being used at a concentration of 0.1 up to 100 mM, the resulting mixture is incubated 
for 0.25 to 2 h at a temperature between 35 and 40°C. 

In a specific embodiment the antigen can be a liposome suspension, or cells 
from human or animals. 
20 The various aspects of the present invention, will be more clearly illustrated by 

the following examples, which are presented with illustrative purposes only and they 
should not be interpreted into a limitative form. 



EXAMPLES 

25 Liposomal antigens used in the examples were characterized by their ^*P nuclear 

magnetic resonance spectra. These spectra showed lipids associated in bilayers or in 
lipidic particles in the liposomes as was previously described by Baeza et al. {op. cit., 
1995), Aguilar {op. cit., 1997) and Aguilar et al., {op. cit,, 1999). 



30 Example 1 
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Indirect detection by the liposomal-ELISA method of lipidic particles 
through the detection of anti-lipidic particles antibodies in sera from 
patients with the antiphospholipid syndrome . 
Cosiar^nricretitei Lplates. with 96 flat-bottom wells with a high lipidic antigens 
binding property (Costar Co. Cambrige, USA^pv^^ere-Goatedby the addition of 100 \x\ 
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Der well of liposomes made from egg-yolk phosphatidylcholine.phosphatidate (2:1 
ratio) in Tris-NaCl buffer (10 mM, 1 mM) pH 7, containing 0.1 jiimol of 
phosplmtidate, and treated with 5 mM CaCl2 to in duce lipidic particle formation. 
Microtiter plktes were incubated 1 h at room temperature. After microtiter plates were 
5 incubated they wCTe^locked for 1 h at room temperature by addition of 200 jal per well 
of 0.4% (w/v) gelatinSn Tris-NaCl buffer (10 mM, ImM) pH 7, containing CaCb 5 
mM. Then the blocking s^ution was discarded by suction and 1 00 \il of human sera, 
from patients with the amiphospholipid syndrome, at 1:50 dilution using blocking 
solution were quickly added to e^h well in duplicate, to avoid that these wells becomes 
10 dry; all solutions were added subsbauently in the same way. As a positive control, the 
supematant of a hybridoma containinfe^ a monoclonal antibody against lipidic particles, 
from IgM isotype, at 1:100 dilution using blocking solution were added to four wells. 
Human sera were heated previously at 5^C for 30 min for the inactivation of the. 
complement. After microtiter plates were incubated Ih at room temperature they were 
15 washed 4-times with 500 |al of blocking solution\Then 100 |al of peroxidase-conjugated 
goat anti-Fc of human IgG, IgA and IgM antibodiessor anti-Fc of mouse IgM antibodies 
at 1:2000 dilution into blocking solution were added to each well, respectivelly, as 
second antibody. After 1 h of incubation at room temberature microtiter plates were 
washed 4-times again with the blocking solution and iQO |j,l of freshly prepared 
20 peroxidase sustrates were added to each well (10 mg o-phehvlendiamine, 25 ml Tris- 
NaCl buffer (10 mM, 1 mM) pH 7, and 20 |al of 30% H2O2) anii allowed to incubate in 
an oven at 37°C for 20 min. Enzyme reaction was stopped by adcHdon of 50 ^1 per well 
of 2.5 M sulfiiric acid, Absorbances were read at 492 nm in an M-ISA Labsystems 
reader Multiskan MS model; duplicate values were averaged for eaci^ serum sample 
25 tested. 

As negative controls the second antibody was added to wells in duplicate in the 
absence of human sera; in addition, human sera and the second antibody were added to 
wells in duplicate without liposomal antigens. 

Results obtained by the liposomal-ELISA metho'd were expressed in Arbitrary 
30 Units (AU) which are determined by the following equation: 



AU = 



AsP - AsW 
AsH- AsW 




Where: 

AsP= Absorbance at 492 nm of patients sera; 

AsW= Absorbance at 492 nm of the control without human sera; and 
AsH= Absorbance at 492 nm of healthy blood donators sera. 

5 

To determine the isotype of anti-lipidic particles antibodies, human sera that 
gave positive reaction were analyzed again but peroxidase-conjugated goat anti-Fc of 
human IgG or IgM antibodies were used as a second antibody; in order to determine 
whether the anti-lipidic particles antibodies correspond to the IgG or IgM isotype, 
10 respectively. 

Analyzed human sera . 

Sera studied were obtained from the Bank of the Laboratory of Immunology of 
the Specialities Hospital of the Medical Center "La Raza", from Mexico, D. F., Mexico, 
15 and they came from thirty patients positive for anti-cardiolipin antibodies of the IgM or 
IgG isotype. Eleven patients meet with four or more of the American Rheumatism 
Association criteria for systemic lupus erythematosus (Tan et al., 1982, Arthritis Rheum. 
25:1271-1277), twelve meet with the criteria for the primary antiphospholipid syndrome 
(Asherson et al., op. cit,, 1996; Piette et al., 1993, J. Rheumatol 20:1802-1804), and 
20 seven for the antiphospholipid syndrome secondary to systemic lupus erythematosus 
(Asherson et al., op, cit,, 1996) (Table 1). 

•^Ajjti-cardiolipin antibodies were detected using cardiolipin coated to ELISA 
microtiter plates-^as^-^ntigen (Loizou et al., 1985, Clin. Exp. Immunol. 62:738-745). 
Results are also expressed irs^^^^i^^^y Units (AU) and they are considered positive 
25 when they have values > 1.9 AU fori^S^sotype, and > 2.4 AU for IgM isotype (Loizou 
et ai., op. cit., 1985). All patients sera were poSiti^ for IgG isotype and some of them 
were positive for IgM isotype (Table 2), 

30 




Table 1. Criteria for the classification of primary antiphospholipid syndrome, systemic 
lupus erythematosus, and antiphospholipid syndrome secondary to systemic lupus 
erythematosus from the American Rheumatism Association. 



Systemic lupus 
erythematosus 


Primary antiphospholipid 
syndrome 


Antiphospholipid syndrome 
secondary to systemic lupus 
erythematosus 


Serositis: 
-Pleuritis 
-Pericarditis 


Venous and arterial thrombosis: 
-Renal complications 
-Pulmonary embolism 
-Cerebral ischemia 
-Necrotic skin ulcerations 
-Myocardial infarction with uremia 


Malar rash 
Discoid rash 

Oral or pharyngeal ulceration 
Frank arthritis 


Nephropathy 


Nervous system complications: 
-Stroke and transient attack 
-Neurological disorders 


Persistent proteinuria greater 
than 0.5 g/day 


Neurologic disorders: 
-Seizures 
-Psychosis 


Haematological disorders: 
-Thrombocytopenia 
-Haemolytic anaemia 


-Pleuritis, in the absence of 
pulmonary embolism. 
-Pericarditis, in the absence of 
myocardial infarction or uremia 


Haematological 

disorders: 
-Thrombocytopenia 
-Haemolytic anaemia 


Antiphospholipid antibodies: 
-Anti-card ioli pin 
-Lupus anticoagulant 
-Anti-phosphatidylethanolamine 
-Anti-phosphatidylserine 


Antibodies to native DNA 
Antiphospholipid antibodies 
Anti-P2-glycoprotein 1 antibodies 


Immunologic disorders: 
-False positive VDRL 
-Antibodies to dsDNA 
-Antinuclear antibodies 


Anti-P2-glycoprotein 1 antibodies 


Venous and arterial thrombosis: 
-Renal complications 
-Pulmonary embolism 
-Cerebral ischemia 
-Necrotic skin ulcerations 
-Myocardial infarction with 
uremia 




Recurrent fetal loss 


Lymphopenia less that 1000/|ul 






Recurrent fetal loss 
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Sera from healthy blood donators, in other words, of healthy subjects which 
were used as negative controls in the analyzed immunoreactions, did not show anti- 
cardiolipin antibodies from IgM or IgG isotype (Table 2). These sera came from the 
Bank of Blood of the Medical Center "La Raza", from Mexico, D. F., Mexico. 

'^atientssera and sera from healthy blood donators were supplied us by Dr. 
Carlos Lavalle MontSvoTl^feimger^A^ Infectology Hospital of the Medical Center 
"La Raza", from Mexico, D. F., Mexico.^ " — ^ 



Resuhs of the detection bv the liposomal-ELISA method of anti-lipidic particles 
10 antibodies in human sera . 

taction of human sera, from healthy blood donators or from patients with the 
antiphospMlmid syndrome, with liposomal antigens made from egg-yolk 
phosphatidylch6lme:phosphatidate (2:1 mole ratio) in Tris-NaCl buffer (10 mM, 1 mM) 
pH 7, containing 0>lsumol of phosphatidate, and treated with 5 mM CaCb to induce 
15 lipidic particles formati^h. is showed in Figure 1. Inmiunoreaction of patients sera with 
the lipidic particles was cle^^different from that of healthy blood donators sera, or 
control sera, since the reaction withs^e peroxidase sustrates was negative when control 
sera were used. In general, control serhm gave values smaller than one AU. All the 
values from control sera were combined to obtoin the arithmetic mean and the standard 
20 deviation. We then consider as positive all resuh§ffl*eater than 3 standard deviations 
from the mean. After this analysis, sera from the 30 hehlAy blood donators were mixed 
and the mixture was used as a control sera for subsequent ^ta^sis. In Figure 1 the dark 
line indicates the uper limit above which the reactions of sera Wi^h lipidic antigens are 
positive. The reaction of most patients sera was clearly positive, wiA values of AU 
25 higher than 6. 

Arbitrary Units of 7 sera (AC12, AC14, AC15, AC16, AC31, AC32 and AC34) 
are showed in Figure 1. These sera are representative of the 30 analyzed sera. AC 12 and 
AC 15 sera correspond to patients with priniary antiphospholipid syndrome (PAPS); 
ACM and AC16 sera from patients with systemic lupus erythematosus (SLE) and 
30 AC31, AC32, and AC34 sera from patients with antiphospholipid syndrome secondary 
to systemic lupus erythematosus (APS + SLE). In this Figure as a positive control it is 
showed the reaction of H308 monoclonal antibody with liposomal antigens from egg- 
yolk phosphatidylcholine: phosphatidate (2:1 mole ratio) in Tris-NaCl buffer (10 mM, 1 
mM) pH 7, containing 0.1 |imol of phosphatidate, and treated with 5 mM CaCb to 
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1 

induce lipidic particles formation. Peroxidase-conjugated goat anti-Fc of human IgG 
antibodies were used as second antibody for the human sera and anti-Fc of mouse IgM 
for monoclonal antibody, both at 1 :2000 final dilution. 

An important particularity of liposomal-ELISA method consists in that it allows 
the simult£ineous determination of anti-lipidic particles antibodies in at least 40 sera 
samples by microtiter plate, each one in duplicate; for this reason this method can be 
easily applied to the diagnosis of illnesses where this type of antibodies is presented. 

Example lA. Comparative study when antigens without lipidic particles and sera 
from patients with the antiphospholipid syndrome are used in the 
liposomal-ELISA method , 
'j^ample 1 was repeated but using as antigens "rigid" liposomes made from 
dipalmitoylpho^hatidylcholine: egg-yolk phosphatidylcholine:dipalmitoylphosphatidate 
(1.2:0.8:1.0 moler^ti^ in Tris-NaCl buffer (10 mM, 1 mM) pH 7, which incubated 
with 5 mM BaCb they cohsm^e the smooth surface of bilayer. In this case, the reaction 
of the sustrates of peroxidase-c^l^ugated to the second antibody was negative. Because 
liposomes did not have any lipidib^articles, therefore the anti-lipidic particles 
antibodies did not react with them and consequently the second antibody did not bind to 
these liposomes, which explains the negative re^stjon of peroxidase sustrates. These 
results discard the possibility that anti-lipidic particle^v^tibodies recognize a lipid- 
divalent cation complex and/or the reduction in the liposomaNwface charge due to the 
binding of divalent cations without affecting the bilayer lipid am^lgements and their 
change to lipidic particles arrangements (Aguilar et aL, op. cit. , 1999).\. 

Example IB. Comparative study when antibodies different to the anti-lipidic 
particles antibodies and liposomal antigens bearing lipidic particles 
are used in the liposomal-ELISA method . 
^^Ei^ample 1 was repeated with some modifications. In this experiment liposomes 
made from egg>ell^hosphatidylcholine:phosphatidate (2:1 mole ratio) in Tris-NaCl 
buffer (10 mM, 1 mM) pH7>CQntaining 0.1 |amol of phosphatidate, and treated with 5 
mM CaCh to induce lipidic parSSt6SL.formation, were incubated directly with 
peroxidase-conjugated goat anti-Fc of human IgG>4gA and IgM antibodies, or with the 
supematant of a hybridoma producing unrelated monocfenaj^antibodies, as those against 
a membranal protein of Trichinella spiralis, from IgM isotyge, and peroxidase- 
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conjugated goat ahti;;Fc of mouse IgM antibodies. In both cases, the reaction with 
peroxidase sustrates washegative, because in absence of human anti-Hpidic particles 
antibodies or mouse anti-Upidic|>a<;ticles monoclonal antibody the second antibody, 
peroxidase-conjugated goat anti-Fc of huJh^IgG, IgA and IgM or anti-Fc of mouse 
IgM antibodies, do not bind directly to lipidic partides induced by calcium in liposomal 
antigens. 

Example IC. Comparative study when anti-lipidic particles antibodies and second 
antibody are used in absence of liposomal antigens bearing lipidic 
particles in the liposomal-ELISA method . 
NExample 1 was repeated but in the absence of liposomal antigens, in 
consequencfe^^lje reaction of sustrates of the peroxidase-conjugated to second antibody 
was negative. Duell^^ti-lipidic particles antibodies do not bind directly to microtiter _ 
plate which could give a fal§^^sitive result, because microtiter plate was blocked with 
the gelatin that is used in this me!ft©4ology, consequently the second antibody do not 
bind to microtiter plate which explains-^the negative reaction of the sustrates of 
peroxidase-conjugated to the second antibody. 

From these examples we can conclude that, in a preferred embodiment of the 
present invention, a diagnosis kit particularly useful for the detection by the protocol of 
liposomal-ELISA of anti-lipidic particles antibodies in at least a serum sample from a 
subject suffering from an illnesses related with antiphospholipid antibodies include: an 
indicator reagent including, firstly, at least liposomes with lipidic particles and, 
secondly, at least an anti-lipidic particles monoclonal antibody; at least a blocking 
solution to prevent possible false positive results from occurring; at least a buffer 
solution, as a medium to allow the reaction between the sample coming from the sick 
person with this indicator reagent to proceed; enzymatic media that include preferably 
the peroxidase enzyme, to make evident this reaction; and at least a sample of a 
reference serum coming from a healthy individual, as negative control of the reaction 
with liposomal antigens bearing lipidic particles. 

In this preferred embodiment of the diagnosis kit, the serum sample coming 
from the ill subject is made react with the indicator reagent containing liposomes 
bearing lipidic particles. Also, the indicator reagent containing liposomes with lipidic 
particles is made react with the anti-lipidic particles monoclonal antibody, as a positive 
control, showing that the system to detect the reaction between anti-lipidic particles 
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antibodies from the serum of a subject suffering from an illnesses associated with 
antiphospholipid antibodies and the antigen bearing lipidic particles works correctly. 

In an alternative embodiment, the diagnosis kit also comprises as some part of it 
one or more microtiter plate(s) as recipient(s) for the development of the reaction. In the 
5 same fashion, in another altemative modality the sample of a healthy individual serum 
can not be included in the same kit, being obtained, in this case, from an extemal 
source. This serum sample is coming from a healthy individual who does not present an 
illness associated with antiphospholipid antibodies. 

10 Example 2. Detection bv cvtofluorometry of the liposomal antigens autofluorescence. 

Samples of 100 of liposomes made from egg yolk phosphatidylcholine: 
phosphatidate (2:1 mole ratio) in Tris-NaCl buffer (10 mM, 1 mM) pH 7, containing 0.1 
|imol of phosphatidate were analyzed in a FACSCalibur Flow Cytometer equipped 
with a single 488 nm argon laser beam (Beckton Dickinson). Autofluorescence readings 
15 were obtained from 10,000 liposomes in a logarithmic mode and they were made in the 
FL-1 channel at 748 V (Baeza et aL, op. cit. 1995). The obtained data were analyzed 
with the Cellquest program (Beckton Dickinson). 

utofluorescence histograms obtained from egg yolk phosphatidylcholine: 
phosphatidate (2:1 mole ratio) liposomes showed values between 1 to 10 fluorescence 
20 units (a, Fig. 2^vThe detection of liposomal autofluorescence allowed the application 
of cytofluorometry toH^ie analysis of immunologic reactions where liposomal antigens 
are used. Liposomal autofltiOTescence (a. Fig. 2A) was not modify when liposomes were 
incubated with 5 mM CaCb (cSFig. 2B), which indicates that the presence of lipidic 
particles in liposomes did not modi^^^he liposomal autofluorescence. Furthermore, this 
25 fluorescence was not also modify by the^dition of FITC-conjugated goat anti-Fc of 
human IgG, IgA and IgM or anti-Fc of mou^€;^gM antibodies as second antibodies, 
which indicates that these antibodies do not bind^ikectly to liposomal antigens, and 
therefore they can not produce a false positive rea^ion. Results with the FITC- 
conjugated goat anti-Fc of human IgG, IgA and IgM antiboHtes as second antibody at 
30 1:200 final dilution are shovm in: b. Fig. 2A and d. Fig. 2B, witfKiposomal antigens in 
absence of calcium (b. Fig. 2 A) as in presence of this divalent cation (livFig. 2B). 

STlmlai:,._results were obtained with liposomes made from 
phosphatidylcholine;phospBmidykiiolm (2:1 mole ratio); 

phosphatidylcholine:phosphatidylserine^^"'"'''t4^^^ mole ratio) or from 
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dipalmitoylphosphatidylcholine:egg-yolk phosphatidylcholine:dipalmitoylphosphatidate 
(1.2:0.8:1 mole ratio), respectively. therefore the cytofluorometry can be applied in 
general to the analysis of immunologic reactions where liposomal antigens with 
different lipidic formulations are used. \ 

5 

Example 2A. Detection by . the liposomal cytofluorometry method of lipidic particles 
in liposomes using H308 monoclonal antibody . 
Samples of 100 iil of liposomes made from egg yolk phosphatidylcholine: 
phosphatidate (2:1 mole ratio) in Tris-NaCl buffer (10 mM, 1 mM) pH 7, containing 0.1 
10 lamol of phosphatidate, and treated with 5 mM CaCh to induce lipidic particles 
formation, were placed in 14 x 95 mm ultracentrifuge tubes (Beckman ultra-clear No. 
344060). To each one of these aliquots the supernatant of a hybridoma, the H308, that 
generates an anti-lipidic particles monoclonal antibody at 1:100 final dilution into Tris- 
NaCl buffer (10 mM, 1 mM) pH 7, was added. After incubation for 1 h at 37°C, 
15 liposomes were washed with 12 ml of Tris-NaCl buffer (10 mM, 1 mM) pH 7, 
containing 5 mM CaCb. Liposomes were recovered by centrifugation in the 
ultracentrifiige Beckman L8-M, at 202,000 x g for 50 min at 18°C. Next FITC- 
conjugated goat anti-Fc of mouse IgM antibodies at 1:200 final dilution into Tris-NaCl 
buffer (10 mM, 1 mM) pH 7, was added to each tube as second antibody and was 
20 incubated 1 h at 37°C in the darkness. At the end of the incubation liposomes were 
washed as it was previously indicated. Finally, liposomes preparation were resuspended 
in 500 111 of FACS flow solution (Beckton Dickinson Co.) filtered with a 0.22 
Millipore filter pore diameter. This liposomal suspension was analyzed by 
cytofluorometry in a FACSCalibur Flow Cytometer equipped with a single 488 nm 
25 argon laser beam (Beckton Dickinson). 

readings were made in the FL-1 channel. The relative size and/or 
liposomal ^gi^ation were analyzed by diffraction of the laser beam in the FSC 
(forward scatter li^i^v^annel and the granularity or liposomal bilayers complexity 
were analyzed by refraction'^aQd reflection of the laser in the SSC (side scatter light) 
30 channel. Analysis of 10,000 liposbnoes was made in a logarithmic scale with the 
following detectors: FSC in EOO, with a detector compensation threshold of 52 V; SSC 
of 401 V and FL-1 of 748 V (Baeza et al., opT^s^ 1995). The obtained data were 
analyzed with the Cellquest program (Beckton Dickinso^ 



37 



38 



"Rigid" liposomes made from dipalmitoylphosphatidylcholine: egg-yolk 
phosphatidylcholine:dipalmitoylphosphatidate (1.2:0.8:1.0 mole ratio) in Tris-NaCl 
buffer (10 mM, 1 mM) pH 7, alone or incubated with BaCb 5 mM were also used as 
antigens, 

22^ 5 H308 monoclonal antibody do not show any reactivity with bilayer lipid 

arrang^J3£^nts, since the fluorescence detected from smooth liposomes incubated with 
this monocibiml antibody (a. Fig. 3A) was similar to the autofluorescence of control 
liposomes, in iW-NaCl or treated with calcium, that were not incubated with 
monoclonal antibody!^ h. Fig. 3D). Furthermore, SSC and FSC values indicated the 

10 absence of lipidic particle^N^nd of liposomal aggregation in smooth liposomes that were 
not treated with calcium (i, Rg. 3E; k. Fig. 3F) no matter they were incubated with 
H308 monoclonal antibody (c, Fi^3B; e. Fig. 3C). On the contrary, the 60-fold 
increase in the fluorescence of liposom^s^eated with calcium (b, Fig. 3 A) with regard 
to the fluorescence of liposomes with lipidslf^ilayers (a^ Fig. 3 A), with a value in the 

15 fluorescence difference among these liposomal\J)opulations in a logarithmic scale 
(D)=0.9 at p<0.001, showed the reaction of H308 ni^Hm^lonal antibody v^th the lipidic 
particles induced by calcium. Values of D>0.5 at p<O.OaKmdicate a difference among 
the studied populations that is highly significant from theN^atistical point of view 
(Lampariello, 2000, Cytometry 39:179-188). Therefore, values 5«,D>0. 5 at p<0.001 

20 were considered as positive results and indicative of the presence of antfH^idic particles 
antibodies in the analyzed samples. 

On the other hand, SSC values indicated that the pattern of lipidic particles was 
different after the immunoreaction (d. Fig. 3B) compared with the pattem of these 
lipidic structures in liposomes that were not incubated with H308 monoclonal antibody 

25 Q, Fig. 3E); these profiles reflect the dynamic properties of lipidic particles. Besides, 
liposomal aggregation, was discarded, because FSC values that show liposomal 
aggregation, were similar after the immunoreaction (f. Fig. 3C) to those of liposomes 
with lipidic particles that were not incubated with H308 monoclonal antibody (1, Fig. 
3F). 

30 . ^^...^.^Monoclonal antibody reaction with lipidic particles of liposomal antigens is 
considered aTa^^Dsitiidgreference of the reaction of patients antibodies with this type of 
lipidic structures. In conseqiience-isjaecessary to include this determination as a positive 
control in the analysis of the detection ofartti-iieidic particles antibodies in sera from 
human individuals or animals by liposomal cytofluorom? 
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On the other hand, a monoclonal antibody, from isotype IgM, unrelated with the 
liposomal system analyzed, as the one directed against a membranal protein of 
Trichinella spiralis, did not show the indicate reactions for H308 monoclonal antibody 
with lipidic particles. Since cytofluorometry graphs obtained with this unrelated 
monoclonal antibody were similar to those of control liposomes treated with calcium in 
absence of H308 monoclonal antibody (h, Fig. 3D; j. Fig. 3E; and 1, Fig. 3F). 

"Rigid" liposomes made from dipahnitoylphosphatidylcholine:egg-yolk 
phosphatidylcholine-.dipahnitoylphosphatidate (1.2:0.8:1.0 mole ratio) in Tris-NaCl 
buffer (10 mM, 1 mM) pH 7, that incubated with 5 mM BaCb conserved the smooth 
surface of bilayers did not show any reaction with H308 monoclonal antibody, because 
the cytofluorometry graphs obtained (n. Fig, 3G; p. Fig. 3H; and r. Fig. 31) were similar 
to those of liposomes that were not treated with BaCh neither with the monoclonal 
antibody (m. Fig. 3G; o. Fig. 3H; and q, Fig. 31). 

Example 2B. Indirect detection by' the liposomal cytofluor ometry method of lipidic 
particles through the detection of anti-linidic particles antib odies in 
sera from patients with the antiphospholipid syndrome . 
This detection is similar to the one described in Example 2A, however sera from 
patients v^th antiphospholipid syndrome were used as the antibody carrier instead of 
H308 monoclonal antibody. Sahiples of 100 \i\ of liposomes made from egg yolk 
phosphatidylcholine:phosphatidate (2:1 mole ratio) in Tris-NaCl buffer (10 mM, 1 mM) 
pH 7, containing 0.1 |amol of phosphatidate, and treated with 5 mM CaCb to induce 
lipidic particles formation were placed in 14 x 95 mm ultracentrifiige tubes (Beckman 
ultra-clear No. 344060). Sera from patients with the antiphospholipid syndrome at 1:50 
final dilution into Tris-NaCl buffer (10 mM, 1 mM) pH 7, were added to each one of 
ultracentrifuge tubes and they were incubated for 1 h at 37^C. Sera were previously 
heated at 56°C for 30 min for the inactivation of the complement. After incubation, 
liposomes were washed with 12 ml of Tris-NaCl buffer (10 mM, 1 mM) pH 7, 
containing 5 mM CaCli- Liposomes were recovered by . centrifiigation in the 
ultracentrifiige Beckman L8-M, at 202,000 x g for 50 min at 18°C. Next it was added to 
each tube FITC-conjugated goat anti-Fc of human IgG, IgA and IgM antibodies at 1 :200 
final dilution into Tris-NaCl buffer (10 mM, 1 mM) pH 7, as second antibody and was 
incubated 1 h at 37^C in the darkness. At the end of incubation liposomes were washed 
as it was previously indicated. Finally, liposome preparations were resuspended in 500 
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|al of FACS flow solution (Beckton Dickinson Co.) filtered with a 0.22 ^un Millipore 
filter pore diameter. This liposomal suspension was analyzed by cytofluorometry in a 
FACSCalibur Flow Cytometer equipped with a single 488 nm argon laser beam 
(Beckton Dickinson). 

Ijiorescence readings were made in the FL-1 channel. The relative size and/or 
liposomal aggrgga^on were analyzed in the FSC channel and the granularity or 
liposomal bilayers comptejqty was analyzed in the SSC channel. Analysis of 10,000 
liposomes were made in a logarithmic mode with the following detectors: FSC in EOO, 
with a detector compensation thresholdSf^5^; SSC of 401 V and FL-1 of 748 V 
(Baeza et al., op. cit,, 1995). The obtained data^Aigre analyzed with the Cellquest 
program (Beckton Dickinson). 

control, the reaction of healthy blood donators sera with liposomes 
made fi-om egg yolF^^iosptiatidylcholine:phosphatidate (2:1 mole ratio) in Tris-NaCl 
buffer (10 mM, 1 mM) pH 7, contaimTrg-OOj^^ of phosphatidate, and treated with 5 
mM CaCh to induce lipidic particles formation were^^nali^zed FITC-conjugated goat 
anti-Fc of human IgG, IgA and IgM antibodies were used as secona-asti^ody. 

healthy blood donators sera were studied. These sera did not present any 
immunoreactib?9L with lipidic particles, since fluorescence graphs obtained with 
liposomes incubate^'^h theni were similar to those of control liposomes that were 
exclusively incubated wit^^§smM CaCb (h, Fig. 3D; and j. Fig. 3E firom Example 2A). 
After this analysis, sera firom theS^healthy blood donators were mixed and the mixture 
was used as a control sera for subse^fci^t analysis. Cytofluorometry graphs of mixed 
sera are presented in: a, Figs. 4A, D, G, jN^P, S and V; in c. Figs. 4B, E, H, K, N, Q, 
T and W, and in e, Figs. 4C, F, I, L, O, R, U arM^: FSC values (e. Figs. 4C, F, I, L, O, 
R, U and X) showed the absence of liposomal aggre^a^n by the treatment with healthy 
blood donators sera, because they were very similar tom^e of liposomes control in 
absence of human sera indicated in: 1, Fig. 3F, fi-om Example 2j 

lunoreaction of all patients sera with liposomal antigens treated with calcium 
showed a fluorescence 20 to 40-fold higher than that of control sera reaction, v^th a 
difference between liposomal^^fluQrescence in a logarithmic scale (D) > 0.5 at p <0.001 
(Table 2).. Values of D>0.5 at p<0TDO4,.,^re considered as positive results and 
indicative of the presence of anti-lipidic particleS-^ontibodies in sera analyzed, in a 
similar way as it was described for H308 monoclonMx^tibodies. As example. 
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Ifktorescence histograms of eight sera from patient with systemic lupus erythematosus 
(SLE)'^X?tCi9 and AC20), with primary antiphospholipid syndrome (PAPS) (AC15,- 
AC21 and AC3lr>-Qr with antiphosphoHpid syndrome secondary to systemic lupus 
erythematosus (SLE+AP^-f^lS, AC22 and AC31) are showed in: b. Fig. 4 A; g. Fig. 

5 4D; j, Fig. 4G; m, Fig. 4J; o, Fig?>M; r, Fig. 4P; u, Fig. 4S; and x. Fig. 4V. In the eight 
sera the reaction between anti-lipidic pJkrticles antibodies contained in patients sera and 
lipidic particles of liposomal antigens alth^urfi positive, was clearly different to each 
other £md with regard to the reaction of H308 moh<^lonal antibody (compare d. Fig. 4B; 
h. Fig. 4E; k. Fig. 4H; n, Fig. 4K; p. Fig. 4N; s, Fig. 4Q: v. Fig. 4T; and y. Fig. 4W with 

10 d, Fig. 3B, from Example 2A), which can be atributte^s^o the polyclonal origen of 
human antibodies. 

SSC values (d. Fig. 4B; h. Fig. 4E; k. Fig, 4H; n. Fig. 4K; p. Fig. 4N; s. Fig. 4Q; 
V, Fig. 4T; and y, Fig. 4W), parameter where liposomal bilayer complexity and 
therefore the presence of lipids associated in lipidic particles is analyzed, were similar to 

15 those of control liposomes incubated with calcium to induce lipidic particles formation 
(j, Fig. 3E, from Example 2A). Therefore, SSC values showed the presence of lipidic 
particles in liposomes which gave the reaction with the anti-lipidic particles antibodies 
contained in patients sera. 

Furthermore, the reaction of patients sera with lipidic particles did not show any 

20 liposomal aggregation, that could increase in an unspecific form the fluorescence 
registered and to give a positive false result, since FSC values (f. Fig. 4C; i. Fig. 4F; 1, 
Fig. 41; n, Fig. 4L; q. Fig. 40; t. Fig. 4R; w. Fig. 4U; and z. Fig. 4X) were similar after 
the immunoreaction to those of liposomes incubated with healthy blood donators sera 
(e. Figs. 4C, F, I, L, O, R, U and X) and with those incubated with calciimi in absence 

25 of antibodies (1, Fig. 3 F, from Example 2A). 

Since liposomal cytofluorometry method has a sensibility 10-fold higher than 
liposomal-ELISA method in the detection of anti-lipidic particles antibodies it must be 
applied when some doubtful result has been obtained with liposomal-ELISA method. 
For example, sera such as AC27 that show by liposomal-ELISA method a value of 

30 AU<1.0, which is negative for the detection of anti-lipidic particles antibodies, by 
liposomal cytofluorometry it shows a result with a value of D=0.51, at p<0.001, which 
is clearly positive of the presence of anti-lipidic particles antibodies. 
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Example 2C. Comparative study when liposomal antigens without lipidic particles 
and sera from patients with the antiphospholipid syndrome are used in 
the cytofluorometry method , 
igid" liposomes made from dipalmitoylphosphatidylcholine:egg-yolk 
phosphatidylcholine:dipalmitoyiphosphatidate (1.2:0.8:1.0 mole ratio) in Tris-NaCl 
buffer (10 mM, 1 mM)^pH 7, that incubated with BaCh 5 mM they conserve the smooth 
surface, were used as antigfen^In "rigid" liposomes there were not the formation of 
lipidic particles because their rigiavWlayers do not allow the lipidic movement that is 
required to form lipidic particles. The^bvliposomes were incubated with sera from 
iO patients v^th the antiphospholipid syndrome^"a4;id FITC-conjugated goat anti-Fc of 
human IgG, IgA and IgM antibodies were used at a'So^ dilution of 1:200 as second 
antibody. 

Cytofluoroinetry graphs obtained showed that patients sera did not present any 
reaction with "rigid" liposomes treated with BaCb (b, Fig. 5A; d, Fig. 5B; and f. Fig. 
15 5C) because they were similar to those of liposomes that were not treated with BaCb (a. 
Fig. 5A; c. Fig. 5B; and e. Fig. 5C). Graphs showed in Figures 5A-5C, correspond to the 
reaction of AC15 serum from a patient with primary antiphospholipid syndrome (PAPS) 
and it is representative of reaction of sera from the remaining patients indicated in 
Table 2. 

20 From the above mentioned examples, we can conclude that in another favorite 

modality of the present invention, a diagnosis kit particularly usefril for the detection by 
the liposomal cytofluorometry method of anti-lipidic particles antibodies in sera from 
subjects with illnesses associated with antiphospholipid antibodies comprises: an 
indicator reagent, including at least liposomes bearing lipidic particles; at least a buffer 

25 solution as mediimi to allow the reaction between the ill subject sample wdth this 
indicator reagent to proceed; and fluorescent media to make evident this reaction. 

In this preferred embodiment of the diagnosis kit, sera sample coming from ill 
subjects is made react v^th the indicator reagent containing liposomes bearing lipidic 
particles. 

30 In an alternative embodiment, the diagnosis kit includes as some part of it one or 

more tube(s) for centrifugation as recipient(s) for the development of the reaction. 

In the same fashion, in another alternative embodiment this diagnosis kit can 
include at least an anti-lipidic particles monoclonal, antibody as a positive control of the 
antibodies reaction with liposomal antigens bearing lipidic particles, and at least a 
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sample of a reference serum coming from a healthy individual, as a negative control of 
the reaction with liposomal antigens bearing lipidic particles. 

In another alternative embodiment the serum sample of a healthy individual can 
be obtained from an external source. This serum sample is coming from a healthy 
5 individual that does not present an illness associated with antiphospholipid antibodies. 

Example 3. Direct detection by the immunofluorescence method of lipidic particles 
in cells from a subject using H308 monoclonal antibody . 
C5337 cancer pancreas cells were used as antigens. In a cellular culture plate, 
^ 10 with 24-wells conteiining sterile micro cover glasses in each one of the wells, 1 x 10^ 
cells were added by micro cover glass and plate was incubated at 37*^0 in an atmosphere 
containing 5% CO2. When 90% of cellular confluence was obtained, cells were washed 
twice with 2 ml of incomplete DMEM cell culture medium and once with 2 ml of sterile 
phosphates buffer at pH 7.4. All solutions were quickly added to avoid that cells surface 

15 becomes dry. Next, 200 |al of supernatant H308 hybridoma, containing anti-lipidic 
particles H308 monoclonal antibody, at 1:10 dilution using incomplete DMEM cell 
culture medium were added, and cells were incubated for 1 h at 37°C in presence of 5% 
CO2. After incubation, cell cultures were washed 3-times with 2 ml of phosphates 
buffer, pH 7.4 and 200 ^il of FITC-conjugated goat anti-Fc of mouse IgM antibodies at 

20 1 :200 dilution, using incomplete DMEM cell culture medium, were added. After 
incubation for 1 h at 37''C in presence of 5% CO2 cell cultures were washed 3-times 
again with 2 ml of phosphates buffer. Finally, micro cover glasses were mounted in 
slides with VectaShield, these preparations were sealed, observed, and photographed 
with epifluorescence and optics of Nomarski using a Nikon Optiphot-2 microscope. 

25 C5337 cancer pancreas cells showed areas with a strong fluorescence intensity 

located in small points, in occasions above cellular nucleus (1, Fig. 6); in some cases 
fluorescence was located in cell junctions (2, Fig. 6). In other cases, neoplastic cells 
were marked in the whole surface, these cells showed a roimd morphology (3, Fig. 6) as 
that corresponding to cells that do not adhere to cell culture plates which can be in 

30 apoptosis, or programmed cellular death; ftirthermore, these cells also can not be 
adhered because they will be in a cellular division process. Immimostaining shows the 
reaction of monoclonal antibody v^th lipidic particles present in membranes of C5377 
cancer pancreas cells. H308 monoclonal antibody was iadsorbed with egg-yolk 
phosphatidylcholine:phosphatidate liposomes (2:1 molar ratio) in Tris-NaCl buffer (10 
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mM, 1 mM) pH 7, containing 0.1 |amol of phosphatidate and treated with CaCb 5 mM 
to induce lipidic particles formation, to confirm that the observed immunostaining was 
really with cellular lipidic particles. After this adsorption the supernatant of H308 
hybridoma no longer showed reaction with C5337 cells because the anti-lipidic particles 
5 antibodies from this supematant were eliminated. 

As a negative control, neoplastic cells were incubated with FITC-conjugated 
second antibody or with an unrelated monoclonal antibody, from IgM isotype, directed 
against a membranal protein of Trichinella spiralis. In both cases there was not any 
reaction of antibodies v^th neoplastic cells since fluorescence that showed the 

10 immunoreaction was not observed. 

These studies show that H308 monoclonal antibody besides reacting with lipidic 
particles of liposomal membranes, also reacts with membranal lipidic particles from 
cells in cultures. These cells represent a natural antigen contrary to liposomes that are an 
experimental model of cellular membranes. When tissue sections (6 (xm-thickness) have 

15 also been used, as human placenta sections, H308 monoclonal antibody reacted with 
cellular membranes of this organ. Immunoreaction was different along the 9 months of 
life of this organ and a higher quantity of lipidic particles was detected in the final 
stages of pregnancy. This reaction showed that H308 monoclonal antibody also reacts 
v^th lipidic particles present in a natural way in this human organ. 

20 In accordance wdth the above-mentioned studies, detection of lipidic particles in 

cell membranes can be used to characterize the distinct functional states that cells go 
through during the different stages of cellular cycle, including the apoptosis process, or 
programmed cellular death. 

25 Example 3A Direct detection by the cytofluorometry method of lipidic particles in 

cells from a subject using H308 monoclonal antibody . 
A sample of 100,000 plaquettes in 100 ml of Tris-NaCl buffer (10 mM, 135 
mM) pH 7, containing glucose 1 1 mM, was placed in polystyrene 8 x 75 mm tubes. To 
each one of these aliquots H308 hybridoma supematant at 1:100 dilution into Tris-NaCl 
30 buffer (10 mM, 135 mM) pH 7, containing glucose 1 1 mM, was added. This hybridoma 
generates an anti-lipidic particles monoclonal antibody from de IgM isotype. 
Additionally, 5 |j.M adenosin diphosphate (ADP) was added to each one of the tubes and 
they were incubated for 30 min at 37°C. After incubation, plaquettes were washed with 
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4 ml of Tris-NaCl buffer (10 mM, 135 mM) pH 7, containing glucose 11 mM. 
Plaquettes were recovered by centrifugation at 200 x g for 5 min. After centrifiigation, 
FITC-conjugated goat anti-Fc of mouse IgM antibodies at 1 :200 final dilution, into Tris- 
NaCl buffer (10 mM, 135 mM) pH 7, containing glucose 11 mM, were added to each 
5 tube as second antibody and tubes were incubated for 1 h at 37°C in the darkness. At the 
end of the incubation plaquettes were washed as it was indicated previously. Finally, 
plaquettes were resuspended in 500 |al of FACS Flow solution (Beckton Dickinson Co.) 
filtered with a 0.22 ^im Millipore filter diameter pore. 

Plaquettes suspension was analyzed by cytofluorometry in a FACScalibur Flow 
10 Cytometer equipped v^th a single 488 nm laser beam (Beckton Dickinson). 

^H^orescence readings were made in the FL-1 channel. Plaquettes relative size 
and/or plaquehe^ggregation were analyzed by diffraction of the laser beam in the FSC 
channel. Granularitybismembranal plaquette complexity was analyzed by refraction and 
reflection of the laser in the^S^ channel. Analysis of 10,000 plaquettes were made with 
15 the following detectors: FSC in E^)ei^n a lineal mode with an amplifier gain of 5 V and 
with a detector compensation thresholdoP>52 V; SSC of 450 V and FL-1 of 700 V, both 
in logarithmic mode(Baeza et al., op, ext., \99^y<^ obtained data were analyzed with 
the Cellquest program (Beckton Dickinson). 

Plaquettes treated as described above but without any ADP activation were used 
20 as a negative control of the immunoreaction of them with H308 monoclonal antibody. 

Anti-lipidic particles H308 monoclonal antibody showed reactivity with ADP 
activated plaquettes. Fluorescence histograms of the inmiunoreaction of plaquettes 
without any activation or ADP activated were similar to those presented in: a,m, Fig. 4J, 
Example 2B, for AC31 patient serum and control sera, respectively. Cytofluorometric 
25 histograms showed a 10-fold fluorescence increase when ADP activated plaquettes were 
used as antigens, with D=0.50 at p <0.001. In addition, graphs corresponding to values 
of membranal activated plaquettes complexity and of activated plaquettes aggregation 
were as those showed in: n. Fig. 4K; and fi, Fig.4L for the indicate sera. These results 
showed the higher complexity in membranal plaquettes during their ADP activation as 
30 well as the lack of plaquettes aggregation during this process. 

These results show clearly the presence of lipidic particles in plaquettes which 
are cellular fi-agments containing a residual membrane which allows to study the 
structural and fimctional characteristics of this cellular organelle. 
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The methodology of this Example can also be used to detect lipidic particles in 
isolated cells, such as erythrocytes and leukocytes which are in different physiologic 
states. These studies will allow to characterize the physiologic states of cells by the 
quantity of lipidic particles that present in their cellular membranes. This knowledge 
5 can contribute to maintain cells in a more appropriate functional state and therefore it 
can contribute to the prevention of illnesses. 

Example 3B. Direct detection by the cellular-ELISA method of lipidic particles in 



in each weH^f a flat-bottom 96-wells microtiter plates, and they were incubated at 3TC 
in an atmosphfei;e containing 5% CO2 iintil cell confluence in the wells reached 100%. 
After incubation^SOO \x\ of a blocking solution containing Tris-NaCl buffer (10 mM, 
15 135 mM) pH 7, and^^ fetal calf serum, were added to each one of the wells and 
microtiter plates were inciJk^ted for 30 min at 37°C. Additionally, the blocking solution 
was eliminated and 100 \x\ ojNsera from patients with the antiphospholipids syndrome, 
or from healty blood donators at 1:50 final dilution, using blocking solution, were 
quickly added to avoid that cellsWrface becomes dry. All solutions were added 
20 subsequently in the same way. After ceil cultures were incubated for 30 min at 37°C in 
an atmosphere containing 5% CO2, they ^re washed 3 -times with 200 ^il of blocking 
solution for 5 min in each washing. Next, 1o\ll1 of peroxidase-conjugated goat anti-Fc 
of human IgG, IgA and IgM antibodies at 1 :200bydilution, into blocking solution, were 
added as second antibody. Microtiter plates were incubated for 30 min at 37'*C in an 
25 atmosphere containing 5% CO2. After incubation, mKsrotiter plates were washed as it 
was indicated and 100 \i\ of peroxidase sustrates were a^ded to each one of the wells 
and plates were again incubated for 20 min at 3TC. Finally >0 \x\ of 2.5 M sulftiric acid 
were added to stop the peroxidase reaction and the absorbency N^s read at 492 nm in an 
ELISA Labsystems reader Multiskan MS model, \ 
30 Sera from the thirty patients studied in Examples 1 and 2B presented reaction 

with the neoplastic cells. Arbitrary units higher than 1 were obtained from the 492 nm 
absorbance readings. To confirm that this immunoreaction was with lipidic particles 
present in membranes of C5337 pancreas cancer cells, patients sera were adsorbed with 
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cells from a subject using anti-lipidic particles antibodies from sera of 
patients with the antiphospholinid syndrome . 
5337 pancreas cancer cells were used as antigens, then 1x10^ cells was seeded 
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egg-yolk phosphatidylcholine :phosphatidate liposomes (2:1 molar ratio) in Tris-NaCl 
buffer (10 mM, 1 mM) pH 7, containing 0.1 ^mol of phosphatidate, and treated with 
CaCb 5 mM to induce lipidic particles formation. After this adsorption patients sera no 
longer showed reaction with C5337 pancreas cancer cells because the anti-lipidic 

5 particles antibodies were eliminated of them. 

Results obtained with some patients sera are showed in Figiure 7. These sera are: 
AC15, AC30 and AC33 from patients with primary antiphospholipid syndrome; AC19 
and AC29 from patients with systemic lupus erythematosus, and AC34 from a patient 
with antiphospholipid syndrome secondary to systemic lupus erythematosus. Bar graphs 

10 of the direct reaction of patients sera with C5337 cells as well as of the reaction of 
patients sera after their adsorption with liposomes bearing lipidic particles are showed 
in Figure 7. It can be seen that the reaction of sera with cellular antigens was eliminated 
after their adsorption with liposomes bearing lipidic particles because the anti-lipidic 
particles antibodies that they contained were eliminated. C5337 cells were incubated 

15 with a serum from a healthy blood donator (Figure 7) as a negative control of the 
reaction of human sera with cellular lipidic particles. In Figure 7 the dark line indicates 
the uper limit above of which the reactions of sera v^th cellular antigens are positive. 

These experiments are very important because they show that the anti-lipidic 
particles antibodies of sera from ill subjects, which were primary detected with 

20 experimental membrane models such as liposomes, also showed reaction with the 
lipidic particles of cellular antigens, which really represent a natural antigen as those 
found in humans and animals. 

Example 3C. Direct detection by the immunofluorescence method of lipidic particles 
25 in cells from a subject using anti-lipidic particles antibodies from sera 

of patients with the antiphospholipid syndrome , 
detection was carried out as it was indicated in the Example 3, v^th the 
difference that C53T^pa^£^eas cancer cells were incubated with sera from patients with 
the antiphospholipid syndromebe3rmg.^itMipidic particles antibodies instead of H308 
30 monoclonal antibody. Patients sera were used aTlTJO-dili^ion^ FITC-conjugated goat 
anti-Fc of hxmian IgG, IgA and IgM antibodies were used as secona^antihQdy. 

"^-Neefilasticxe lL^^ltures were marked with the anti-lipidic particles antibodies 
from patients sera in a similar way arirwaraescFibed-fex.C53^^ pancreas cancer cells 
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in Figiire^6 ^om E xample 3, showing the binding of lipidic particles from neoplastic 
membranes with these anti-lipidic partictes-atitibodies. 

OrTSte-^therhand, the methodology described in this Example can be applied in 
an altemative way to the 3^e5tio».,^ anti-lipidic particles antibodies in patients sera 
when these antibodies have been not yet"a©t^ed by the procedures indicated in the 
Examples 1 and 2B. ^^^^ 

From previous examples, we can conclude that in another favorite modality of 
the present invention, a diagnosis kit particularly useful for the direct detection of lipidic 
particles in cellular antigens includes: at least an indicator reagent including at least an 
anti-lipidic particles monoclonal antibody; at least a buffer solution as a medium to 
allow the reaction to proceed; and fluorescent or enzymatic procedures to make evident 
this reaction. 

^^Ih^thispreferred embodiment of the diagnosis kit, the cell samples coming from 
the ill individualisTnad©a:sact with anti-lipidic particles monoclonal antibody, in other 
words, with the indicator reagent.^""'^'^*^ 

In an altemative embodiment of the diagnosis kit, instead of the anti-lipidic 
particles monoclonal antibody, it can be used at least a patient serum in which anti- 
lipidic particles antibodies have been previously demonstrated by using the 
methodology described in Examples 1 and 2B. 

In an altemative embodiment, the diagnosis kit includes as some part of it one or 
more microtiter plate(s) for cellular culture, or centrifiige tube(s) as recipient(s) for the 
development of the reaction. 

liTanettieiOTeferred embodiment of the present invention, a kit for the detection 
of lipidic particles in cellsTir-digerent physiologic states coming from a human or 
animal subject, includes: at least an indicatoTreagent including in at least an anti-lipidic 
particles monoclonal antibody; at least a buffer soluti^m-as. a medium to allow the 
reaction; and fluorescent or enzymatic procedures to make evident thiTreao^n. 

In this preferred embodiment of the detection kit, cell samples in different 
physiologic states are made react v^th the anti-lipidic particles monoclonal antibody, in 
other words, with the indicator reagent. 

In an altemative embodiment, the kit of detection of lipidic particles in cells in 
different physiologic states includes as some part of it one or more microtiter plate(s) 
for cellular culture, or centrifuge tube(s) as recipient(s) for the development of the 
reaction. 
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Example 4. Obtention of mice that produce anti-lipidic particles antibodies by 
immunization with liposomes bearing lipidic particles induced by 
manganese . 

Ten, 2-months age, BALB/c female mice were immunized by intrasplenic 
5 injection of 100 \xg of egg-yolk phosphatidylcholinerphosphatidate liposomes (2:1 
molar ratio) in Tris-NaCl buffer (10 mM, 1 mM) pH 7, containing 0.1 |imol of 
phosphatidate, and treated with MnCli 5 mM to induce lipidic particles formation, 
Intrasplenic immunization was repeated 2-weeks later by the method described by 
Nilsson et al. (op. cit. 1987). Additionally, BALB/c female mice were intraperitoneally 
10 injected with the same liposomes dose 2-weeks later, then they were boosted 4-times at 
2-weeks intervals. 

After seven days of the last immunization female mice were bled from the 
orbital sinus to analyze the presence of anti-lipidic particles antibodies in the obtained 
sera. Using this immunization procedure, 60% of the immunized BALB/c female mice 
15 produced anti-lipidic particles antibodies. 

■-Jinmunoreaction analysis of mice sera were made by the liposomal 
c)4ofluorometty"^n^eliiod. Egg-yolk phosphatidylcholine:phosphatidate liposomes (2:1 
molar ratio) in Tris-NaCT^bofior (10 mM, 1 mM) pH 7, containing 0.1 |imol of 
phosphatidate, and treated with 5 mMKfeQb to induce lipidic particles formation were 
20 used as antigens. Analysis of 10,000 liposomas^asmade in logarithmic mode with the 
foUowdng detectors: FSC in EOO, with a detector compehsaijon threshold of 52V; SSC 
of 401 V and FL-1 of 748 V (Baeza et al., op, cit,, 1995). Th^s^tained data were 
analyzed with the Cellquest program (Beckton Dickinson). 

Autofluorescence and lipidic bilayer complexity (SSC) of liposomes treated with 
25 MnCb (Fig. 8A) were not modify when these liposomes were also incubated with 
FITC-conjugated goat anti-Fc of mice IgG, IgA and IgM antibodies as second antibody 
(Fig. SB). Because in absence of anti-lipidic particles antibodies the second antibody do 
not bind directly to liposomes. 

Mice sera were incubated wdth liposomal antigens and to detect the 
30 immunoreaction they were used FITC-conjugated goat anti-Fc of mice IgG, IgA and 
IgM antibodies as second antibody. Sera analyzed were obtained before mice were 
immunized as well as after the iminunization with liposomal antigens. 
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Sera from mice before they were immunized did not show any reaction with 
lipidic particles, since fluorescence and values of their lipidic bilayer complexity (SSC) 
were similar to those of control liposomes that were treated only with manganese (Fig. 
8A). Sera were mixed and they were used as a negative control of mice sera 

5 immunoreaction with lipidic particles (Fig. 8C). 
^^jj|^^4^ S^ra from mice after they were immunized With liposomal antigens treated with 

manganese showed an immunoreaction that produce a liposomal fluorescence 10 to 
100-fold higher tMrKthe reaction of mice control sera (Fig. 8C), with values of D > 0.5 
at p<0.001. As example^^sjjtofluorometry graphs of the reaction of serum from RBll, 

10 RBI 4 and RBI 7 mice are shb^d in Figs. 8 D, 8E and 8F. Reaction between the 
antibodies of sera from these mice aad lipidic particles altough positive, was different 
for each serum, with values of D=0.9, D^G^l and D=0.79, respectively, which can be 
atributted to the polyclonal origen of these antibb^ies. SSC values from immunoreaction 
(Figs. 8 D, 8E and 8F) were similar to those of^lij^somes control incubated with 

15 manganese. (Fig. 8 A), and they showed the presence of n^H^c particles which give the 
reaction with the anti-lipidic particles antibodies from mice sera> 

Furthermore, the reaction of immunized mice sera wdth lipidic particles did not 
show any liposomal aggregation, that could increase in unspecific way the fluorescence 
registered and to give a positive false result, since FSC values after the immunoreaction 

20 (Figs. 9D-9F) were similar to those of liposomes incubated with manganese (Fig. 9A), 
or with the second antibody (Fig. 9B), or with mice sera before the immunization (Fig. 
9C). SSC values in Figures 9A-9F also showed the presence of lipidic particles in 
liposomal antigens as it was described in Figures 8A-8F. 

In mice immunized with liposomes bearing lipidic . particles induced by 

25 manganese, after the detection of anti-lipidic particles antibodies they were also 
detected anti-cardiolipin antibodies, anti-nuclear and anticoagulant antibodies. These 
findings confirm our hypothesis which propose that anti-lipidic particles antibodies 
constitute the first stage in the development of illnesses associated v^th 
antiphospholipid antibodies. The mouse that gave the highest reaction with lipidic 

30 particles, was the RBI 4 vnih a value of D=0.91, and it was used in the obtention of anti- 
lipidic particles monoclonal antibodies. 
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Example 4A. Obtention of mice that produce anti-lipidic particles antibodies by 
immunization with liposomes bearing lipidic particles induced by 
chlorpromazine or procainamide . 
Ten, 2-months age, BALB/c female mice were immunized by intrasplenic 
5 injection of 100 )ag of egg-yolk phosphatidylcholine:phosphatidate liposomes (2:1 
molar ratio) in Tris-NaCl buffer (10 mM, 1 mM) pH 7, containing 0.1 i-imol of 
phosphatidate, and treated with the lipidic particles inducer drug procainamide at a 
concentration of 8 mM. Immunization was carried out as it was indicated in Example 4. 
After seven days of the last immunization female mice were bled from the orbital sinus 
10 to analyze the presence of anti-lipidic particles antibodies in the obtained sera. Using 
this immunization procedure, 70% of the immunized BALB/c female mice produced 
anti-lipidic particles antibodies. 
J^julj^E)^^ ^*4i;nm^ analysis of mice sera were made by the liposomal 

cytofluoromelry>^inethod as it was indicated in Example 4. Egg-yolk 
15 phosphatidylcholine :^i&spliatidate liposomes (2:1 molar ratio) in Tris-NaCl buffer (10 
mM, 1 mM) pH 7, containing OTr^ifflQlof phosphatidate, and treated with 8 mM 
procainamide to induce lipidic particles formatiorPu^^^ysed as antigens. Analysis of 
10,000 liposomas was made in logarithmic mode as it was descnl5^in^xample 4. 

Autofluorescence and lipidic bilayer complexity (SSC) of liposomes treated with 
20 procainamide (Fig. lOA) were not modify when these liposomes were also incubated 
with FITC-conjugated goat anti-Fc of mice IgG, IgA and IgM antibodies as second 
antibody (Fig. lOB). Because in absence of anti-lipidic particles antibodies the second 
antibody do not bind directly to liposomes bearing lipidic particles induced by 
procainamide. 

25 Mice sera were incubated with liposomal antigens and to detect the 

immunoreaction they were used FITC-conjugated goat anti-Fc of mice IgG, IgA and 
IgM antibodies as second antibody. Sera analyzed were obtained before mice were 
immunized as well as after the immunization with liposomal antigens bearing lipidic 
particles induced by procainamide. 

30 Sera obtained before mice were immunized did not show any reaction with 

lipidic particles, since fluorescence and values of their lipidic bilayer complexity (SSC) 
were similar to those of control liposomes that were treated only with procainamide 
(Fig. lOA). Sera obtained before mice immunization were mixed and the mixture was 
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used as a negative control of mice sera immunoreaction with lipidic particles (Fig. 
IOC), 

S^era obtained after mice were immimized with liposomal antigens treated with 
the lipidic p^t^cles inducer drug procainamide showed an inununoreaction that produce 
5 a liposomal fluorcs^nce 10 to 100-fold higher than the reaction of control mice sera 
(Fig. IOC), with value^f D > 0.5 at p<0.001. As example, cytofluorometry graphs of, 
the reaction of serum frorn'^^ll, RF14 and RF17 mice are showed in Figs. lOD, lOE 
and lOF, respectively. Reactiohshetween the antibodies of sera from these mice and 
lipidic particles altough positive, wSis different for each serum, with values of D=0.8, 
10 D=0.72 and D=0.67, respectively, which, can be atributted to the polyclonal origen of 
these antibodies. SSC values from immuiWeaction (Figs. lOD, lOE and lOF) were 
similar to those of liposomes control incubated^s^th procainamide (Fig, lOA), and they 
showed the presence of lipidic particles in liposomb^ which give the reaction with the 
anti-lipidic particles antibodies from mice sera. 
15 Furthermore, the reaction of sera from immunized mice did not produce any 

liposomal aggregation, that could increase in imspecific way the fluorescence registered 
and to give a positive false result, since FSC values after the immunoreaction were 
similar to those of liposomes incubated with procainamide, or with the second antibody, 
or with mice sera before the immvmization in a similar way as it was described in 
20 Figures 9A-9F, 

Similar results to those shown in Figures lOA-lOF were obtained when mice 
were immunized with liposomes bearing lipidic particles induced by the lipidic particles 
inductor drug chlorpromazine at a concentration of 3 mM. 

fter the detection of anti-lipidic particles antibodies in immxmized niice anti- 
25 cardiolipin ahtibodies, anti-nuclear and anticoagulant antibodies were also detected in 
them, in a similar'^fi^hion as it was described for mice immunized with liposomes 
treated with manganese/^fkmn Example 4. These findings corroborate that anti-lipidic 
particles antibodies constitute me first stage in the development of illnesses associated 
with antiphospholipid antibodies. FHithermore, in mice immunized with liposomes 
30 incubated with procainamide or chlorproha^ine it has been demonstrated the presence 
of deposits of immune complex in different o^g^s. In addition, these mice developed 
alopecia and lesions in the face in the form of buttei^ wings similar to those that have 
been described in human systemic lupus erythematosus. msFigure 1 1 the picture of a 7- 
months age BALB/c female mouse that was treated with njx^omes bearing lipidic 
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particles induced by chlorproiMzine, where alopecia and lesions in the face in the form 
of butterfly wings can be observed/ 

This animal model indicates that antigens bearing lipidic particles induced by 
chlorpromazine or procainamide were more efficient in developed in BALB/c female 
5 mice not only anti-lipidic particles antibodies, but a pathology that is more similar to the 
one that is presented in humans. 

Example 4B. Obtention of mice that produce anti-lipidic particles antibodies by 
immunization wdth the drugs chlorpromazine or procainamide . 
10 For this treatment the immunization procedure indicated in Example 4 A was 

modified since chlorpromazine or procainamide drugs were administered directly in 
absence of liposomal antigens to BALB/c female mice. 

Ten, 2-months age, BALB/c female mice were irmnunized by intramuscular 
injection of the lipidic particles inducer drugs chlorpromazine or procainamide, using 3 
15 mg/Kg, of body weight, for chlorpromazine and 10 mg/Kg, of body weight, for 
procainamide, each 24 hs, for 2-months. Drug doses were similar to those that are 
administered in the medical treatment of humans; in psychotic and maniacs 
dysfunctions for chlorpromazine and those that were used for the treatment of cardiac 
arrhythmias for procainamide. 
20 After seven days of the last intramuscular injection female mice were bled from 

the orbital sinus to analyze the presence of anti-lipidic particles antibodies in the 
obtained sera. Using this immunization procedure, 50% of the immunized BALB/c 
female mice produced anti-lipidic particles antibodies. 

unoreaction analysis of mice sera were made by the liposomal 
25 cytofluorometiy\method as it was indicated in Example 4. Egg-yolk 
phosphatidylcholine :pho^pljatidate liposomes (2:1 molar ratio) in Tris-NaCl buffer (10 
mM, 1 mM) pH 7, containingT^l^.,.4miol of phosphatidate, and treated with 8 mM 
procainamide to induce lipidic particles fohn^tion were used as antigens. Analysis of 
10,000 liposomas was made in logarithmic mode asllsv^ described in Example 4. 
30 Mice sera were incubated wdth liposomal antigens and to detect the 

inrniimoreaction they were used FITC-conjugated goat anti-Fc of mice IgG, IgA and 
IgM antibodies as second antibody.^ Sera analyzed were obtained before mice were 
treated with the lipidic particles inducer drugs as well as after of these treatments. 
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^^jjj^^5^ obtained from mice after they were treated with the lipidic particles inducer 

drug procaihamide showed an immunoreaction that produce a liposomal fluorescence 4- 
fold higher than the^eaction of mice sera before treatment (a. Figs. 12 A, D, and G), 
with values of D > 0.5 atse<0.001. As example, cytofluorometry graphs of the reaction 
5 of serum from RP37, RPBg'W RP39 mice are showed in: b, Fig. 12 A; g. Fig, 12 D; 
and j. Fig. 12 G. Reaction betv^n the antibodies of sera from these mice and lipidic 
particles altough positive, was diffe^nt to each serum, with values of D=0.58, D=0.68 
and D=0.8, respectively, which can\e atributted to the polyclonal origen of these 
antibodies. SSC values from immunoreacHpn showed in: d. Fig. 12 B; h. Fig. 12E; and 
10 k, Fig, 12H were similar to those of liposm^es control incubated v^th procainamide 
(Fig. lOA), and they showed the presence of lipidic particles which give the reaction 
with the anti-lipidic particles antibodies from mice seJ 

Furthermore, the reaction of immunized mice sera with lipidic particles did not 
show any liposomal aggregation, since FSC values after the immunoreaction (f. Fig, 
15 12C; i, Fig. 12 F; and 1, Fig. 12 1) were similar to those of liposomes incubated wdth 
manganese (Fig. 9, Exarnple 4), or with mice sera before mice were treated with the 
lipidic particles inducer drug procainamide (e, Figs. 12C, F and I). 

-A^itj-lipidic particles antibodies were also detected before than anti-cardiolipin 
antibodies, anti-ritt©l^ar and anticoagulant antibodies in these mice, in a similar way as it 
20 was described for mice m^fijcamples 4 and 4A. Furthermore, the presence of immune 
complex deposits in different orgails-^lid the development of alopecia and lesions in the 
face in the form of butterfly wings were also^Sho^ed in these mice. 

Similar results to those shown in Figures 12iCT2i..^ere obtained when BALB/c 
female mice were treated with the lipidic particles inducer drug ^iRji^:Qmazine. 
25 These results indicate that the lipidic particles inducer drugs chlorpromazine or 

procainamide induce the formation of lipidic particles in the membranes of mice cells 
which subsequently induce the production of anti-lipidic particles antibodies and the 
development of a pathology similar to the human antiphospholipid syndrome secondary 
to systemic lupus erythematosus. The formation of lipidic particles by the lipidic 
30 particles inducer drugs chlorpromazine or procainamide in liposomes has been 
previously demonstrated by nuclear magnetic resonance (Baeza et al., op. cit.^ 1995; 
Aguilar, op. cit,, 1997; Aguilar et al., op, ciL, 1999). 
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Example 4C Qbtention of producing anti-Iipidic particles antibodies mice by 
passive immimization with the anti-lipidic particles H308 monoclonal 
antibody . 

For this treatment the immunization procedure indicated in Example 4 was 
5 modified since passive immunization of BALB/c female mice was carried out. 

Ten, 2-months age, BALB/c female mice were immunized by intraperitoneal 
injection of 1 |ig of anti-lipidic particles H308 monoclonal antibody, each week, for 2- 
months. After seven days of the last intraperitoneal injection female mice were bled 
from the orbital sinus to analyze the presence of anti-lipidic particles antibodies in the 
10 obtained sera. Using this immunization procedure, 80% of the immunized BALB/c 
female mice produced anti-lipidic particles antibodies. 

""immunoreaction analysis of mice sera were made by the liposomal 
cytofluorometry inetti©d..as it was indicated in Example 4. Egg-yolk 
phosphatidylcholine :phosphatidateTipo^omes (2:1 molar ratio) in Tris-NaCl buffer (10 
15 mM, 1 mM) pH 7, containing 0.1 |amol of plioSph^tidate, and treated with 5 mM CaCb 
to induce iipidic particles formation were used asafrtigens. Analysis of 10,000 
liposomas was made in logarithmic mode as it was described in Exainple4. 

Mice sera were incubated with liposomal antigens and to detect the 
immunoreaction they were used FITC-conjugated goat anti-Fc of mice IgG, IgA and 
20 IgM antibodies as second antibody. Sera analyzed were obtained before mice were 
treated by passive immimization with the anti-lipidic particles H308 monoclonal 
antibody as well as after mice received this immunization procedure. 

Sera obtained after mice were treated by passive immunization with the anti- 
lipidic particles H308 monoclonal antibody showed the presence of anti-lipidic particles 
25 antibodies in them; since cytofluorometry graphs of the reaction of passive immune 
mice sera with liposomes bearing Iipidic particles induced by CaCb were similar to 
those described in Figures 8, 9, 10 and 12 which showed anti-lipidic particles antibodies 
induced by different antigens containing Iipidic particles. 

i^ipidic particles antibodies were also detected before than anti-cardiolipine 
antibodies, anti-nucte^:.^nd anticoagul^ antibodies in these mice, in a similar way as it 
was described for mice in Exalnpl^4, 4 A, and 4B. Additionally, the presence of 
immune complex deposits in different orgaQS and the development of alopecia and 
lesions in the face in the form of butterfly wings weife^also showed in these mice. 



55 



56 

These results showed the direct participation of anti-lipidic particles antibodies 
in the development in BALB/c female mice of a pathology similar to the human 
antiphospholipid syndrome secondary to systemic lupus erj^ematosus. Therefore, a 
possible treatment of these illnesses would be by the inhibition of anti-lipidic particles 
5 antibodies and/or by the stabilization of cellular membranes that prevent the formation 
of lipidic particles, as it is subsequently described. 

Example 5. Obtention of hvbridomas by fusion of P3X63Ag8U.l cells with spleen 
cells of a producing anti-lipidic particles antibodies BALB/c female 
10 mouse > 

Four days before the planned fusion, three mice previously immimized by 
intrasplenic and intraperitoneal injection of 100 jil of egg-yolk 
phosphatidylcholine:phosphatidate liposomes (2:1 molar ratio) in Tris-NaCl buffer (10 
mM, 1 mM) pH 7, containing 0.1 jimol of phosphatidate, and treated with 5 mM MnCh 
15 to induce lipidic particles formation, were boosted by intravenous tail vein injection 
using the same liposomes dose. The rational way is to initiate secondary immune 
responses selectively in the spleen as opposed to lymph nodes. Therefore the mouse 
producing the higher titer of anti-lipidic particles antibodies were chosen for hybridoma 
production. 

e spleen of the RBI 4 BALB/c female mouse producing the higher titers of 
anti-lipidic'^^articles antibodies was removed under sterility conditions and it was placed 
in a petri dish \^th 6 ml of incomplete DMEM cell culture medium. Spleen mouse was 
dispersed until a SHspension of single cells was obtaining using blunt tips pincers. 
Cellular suspension \?vk^ransferred to a 15 -ml falcon tube and it was left in repose so 
25 that the thick residuals setub^down. Next, cellular suspension was transferred to another 
falcon tube and it was centrifiigbd at 17 x g for 7 min. Subsequently the supematant was 
decanted and cellular pellet was rest^pended by gently agitation and cellular suspension 
was diluted by the addition, drop by drbj^ of 10 ml of incomplete DMEM cell culture 
medium. Cellular suspension was centrifiiged as it was already indicated, then the 
30 supematant was decanted and 4 ml of 0.16 M Ni^Cl were added for erythrocytes lysis. 
In this step the tube containing cellular suspensionSwas incubated at 37°C and it was 
gently rotated during 4 min. Later on 6 ml of incomplbte DMEM cell culture mediimi 
was added and cellular suspension was centrifiiged a\l7 x g for 7 min. After 
centifiigation the supematant was decanted and cellular pellet\vas gently resuspended in 
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10 ml of incomplete DMEM cell culture and was allowed to stand at room temperature 
until their were used (Kohler and Milstein, 1975. Nature 256:495.497). 

n the other hand, P3x63Ag8U.l myeloma cells were collected from cell culture 
plates and^^^ansferred to falcon tubes. Aliquots from P3x63Ag8U.l myeloma cells and 
5 mouse spleen cells were treated with trypan blue and they were counted in a Neubauer 
camera. The viaWlity of both cellular suspension were higher than 95%. P3x63Ag8U.l 
myeloma cells and mouse spleen cells were mixed in a 1:1 cellular proportion, using 36 
X 10^ cells of each oellular type, later cellular mixture was washed with 10 ml of 
incomplete DMEM cellSculture medium. After centrifiigation at 17 x g for 5 min the 
10 supematant was decantedWd cellular pellet was gently resuspended. Subsequently, 1 
ml of 4000 polyethyleneglycfel solution was added drop by drop, during 1 min, and the 
mixture was manually shakedSup for 1.5 min, then 1 ml of incomplete DMEM cell 
culture medium was added for 30Sseg with slow tube rotation. Next, 3 ml of incomplete 
DMEM cell culture medium was adtied for 30 seg also with slow tube rotation, later 16 
15 ml of the same medium was added fo^sl.5 min with gently agitation. Finally the volume 
of the fiised cell suspension was completed to 40 ml with incomplete DMEM cell 
culture medium and fiised cell suspension Vas incubated without agitation for 5 min at 
room temperature. Later on fiised cell suspension was centrifiiged at 17 x g for 5 min, 
the supematant was decanted and fijsed cell pellet was washed again with 40 ml of 
20 incomplete DMEM medium. Fused cell pellet w^ resuspended in 30 ml of selection 
DMEM-HAT medium and aliquots of 100 ^il of thisSftised cell suspension were seeded 
in each one of the wells of three 96-wells flat-bottoV microtiter plates which 24 hs 
before cell fiision were seeded with macrophages as feed^ cells. Microtiter plates were 
incubated at 37°C, in an atmosphere with 5% of CO2. After five or eight days of the 
25 cellular fiision hybridomas were fed with 50 |il of selectidin DMEM-HAT medium, 
finally after 1 1 days of the cellular fiision hybridoma supematart^ were changed by 100 
|al of DMEM-HAT media. \ 

After hybridomas growing the supematants were screened by the liposomal- 
ELISA method in order to detec the production of anti-lipidic particles antibodies by 
30 them. Cellular samples from all hybridomas producing anti-lipidic particles monoclonal 
antibodies were froze at -70°C in liquid nitrogen. Later, 10 hybridomas with high anti- 
lipidic particles monoclonal antibodies titers were chosen (Table 3) and they were 
cloned again by limiting dilution in 96-wells flat-bottom microtiter plates. After 
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hybridomas growdng supematants were screened again by the liposomal-ELISA method 
and those producing the higher titers of anti-lipidic particles monoclonal antibodies 
were cultivated in 250 ml bottles for the massive obtention of supematants containing 
these antibodies. 

5 

Table 3. Hybridomas producing anti-lipidic particles antibodies. 



Hybridoma 


Arbitrary Units 


Hybridoma 


Arbitrary Units 


H40 


26 


H120 


36 


H65 


32 


H121 


35 


H70 


3 


HI 76 


42 


H90 


22 


H200 


30 


HllO 


23 


H308 


48 



Example 6. Detection of the inhibition of anti-lipidic particles H308 monoclonal 
10 antibody using phosphorvlated haptens by the liposomal-ELISA 

method . 

^^Sostar microtiter plates, v^th 96 flat-bottom wells with a high lipidic antigens 
binding property (Costar Co. Cambrige, USA) were coated by the addition to each one 
of the wells^sQf 100 ^il of liposomes made from egg-yolk 
15 phosphatidylcholine :phospha^ate (2:1 molar ratio) in Tris-NaCl buffer (10 mM, 1 
mM) pH 7, containing 0.1 jamolN^phosphatidate, and treated with 5 mM CaCh to 
induce lipidic particles formation. MicrbUjer plates were incubated at room temperature 
for 1 h and they were blocked for 1 h at m^am temperature in a similar way as was 
described in Example 1. Next, blocking solution w^s^^iscarded by suction and 100 )al 
20 of H308 monoclonal antibody that was previously inc^b^ed with the phosphorylate 
haptens were added immediately to each one of the wells, to^a^oid that they becomes 
dry off 

Phosphor}4choline, glycerolphosphorylcholine, phosphory Iserine, glycerol - 
phosphoryl serine and phosphorylethanolamine were used as haptens in quantities of 0.2, 
25 0.4, 0.6, 0.8 and 1.0 ^mol. The chemical structure of these haptens is presented in 
Figure 13- Phosphorjicholine and glycerolphcsphorylcholine constitute part of the 
polar region of the lipid phosphatidylcholine, as well as phosphor>'lserine and 
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glycerolphosphorylserine constitute part of the polar region of phosphatidylserine, and 
phosphorylethanolamine is part of phosphatidylethanolamine. 

T^iquQtsof 100 III of H308 monoclonal antibody were incubated with 100 |il of 
each one of the hapteir-solutions for 30 min at 30°C. Later on, the liposomal-ELISA 
method was applicated as it was^fescqbed in Example 1. Peroxidase-conjugated goat 
anti-Fc of mouse IgM antibodies were used^^s^cond antibody. 

When phosphorylcholine was used as hapten to blocking H308 monoclonal 
antibody a decrease in the immimoreaction of this antibody with liposomal antigens 
bearing lipidic particles was observed. This decrease gave an absorbance at 492 nm of 
0.06, with 0.6 lamoles of hapten (E, Fig, 14) which represent a 82% inhibition in 
immunoreaction with regard to reaction in absence of hapten (A, Fig. 14). With 0.2 
[imoles of glycerol-phosphorylcholine an 100% inhibition of H308 monoclonal 
antibody was showed (F, Fig. 14). On the other hand, glycerolphosphorylserine (B, Fig. 
14), phosphorylserine (C, Fig. 14) and phosphorylethanolamine (D, Fig. 14) do not 
cause any inhibition of H308 monoclonal antibody reaction v^th lipidic particles in 
liposomes. 

fia^bition of H308 monoclonal antibody reaction with phosphorylcholine and 
glycerolphosphe^vlcholine indicate that the antigen recognition domain in H308 
monoclonal antibod^^4^s subdomains that recognize specifically the choline methyl 
groups which lacks ethanm^;une and serine (Fig. 13). In addition, total immunoreaction 
inhibition attained by glycerolpha^horylcholine suggests that the antigen domain that 
recognize H308 monoclonal antiboa5\include chemical groups of glicerol. These 
findings are in agreement with the structuhJ pattem proposed for the lipidic particle 
(CuUis et al., op. cit,, 1991) (Fig. 15) where mohe^ayer lipids (C, Fig. 15) that recover 
the molecular arrangement different to bilayer (B, FigT'H) are more separate than lipids 
that constitute a normal monolayer (A, Fig. 15). In an opfenmbnolayer (C, Fig. 15) 
glycerolphosphorylcholine is more exposed than in a normal bilay^therefore this is the 
region in which the H308 monoclonal antibody reacts. 

Possibly the central domain of lipidic particle, the region that isSbserved as 
inverted micela inTBTFtg^J^Aj^ formed by conic shaped lipids such as phosphatidate. 
In contrast, monolayers most openTli3lr>a.4ionnal monolayer would be formed by 
phosphatidylcholine and they would be the regioiirTlrat-i4enti^ the H308 monoclonal 
antibody. If H308 monoclonal antibody reacts specifically witfia^hesBhatidylcholine 
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open monolayer, is clear that this^tibody does not show any immunoreaction with 
liposomes formed exclusively by phosphatidylcholine (G, Fig. 14), because in these 
liposomes the lipids are in a normal monolayer association that constitute the bilayer, in 
consequence no immunoreaction with H30k monoclonal antibody is detected. 

5 

Example 6A. Detection by the liposomal-ELISA method of 
glvcerolphosphorvlcholine hapten inhibition of anti-lipidic particles 
antibodies from sera of patients with the antiphospholipid syndrome . 
Costar microtiter plates, with 96 flat-bottom wells with a high lipidic antigens 
10 binding property (Costar Co. Cambrige, USA) were coated by the addition to each one 
of the wells of 100 |al of liposomes made from egg-yolk 
phosphatidylcholine:phosphatidate (2:1 molar ratio) in Tris-NaCl buffer (10 mM, 1 
mM) pH 7, containing 0.1 |amol of phosphatidate, and treated with 5 mM CaCh to 
induce lipidic particles formation. 

^'^AJiguots of 100 |il of patients sera that were analyzed in Examples 1 and 2B 
were incubate3^'^\4tljj^00 jiil of 0.2 |imoles of glycerolphosphorylcholine for 30 min at 
30°C. Later on, blockedp^tkxits sera were added to the wells of the microtiter plate and 
the liposomal-ELISA method was^^^apglicated as it was described in Example 1. 
Peroxidase-conjugated goat anti-Fc of human'fgQ^gA and IgM antibodies were used 
20 as second antibody. 

Gycerolphosphorylcholine hapten at a concentration of 0.2 lamoles produce an 
100% inhibition in the immunoreaction of patients sera with lipidic particles in 
liposomes, in a similar way as it was described by the inhibition of H308 monoclonal 
antibody in Figure 14 graphs, Example 6. 
25 These results confirm that sera from patients with the antiphospholipid 

syndrome have anti-lipidic particles antibodies with an antigenic specificity similar to 
that of H308 monoclonal antibody, since they were inhibited in the same proportion by 
the gycerolphosphorylcholine hapten. 

tudies in BALB/c female mice in which were simultaneously administered the 
30 H308 monocteAal antibody, which develope in these mice a pathology similar to human 
antiphospholipid sySareiQe as it was described in Example 4C, and the gycerol- 
phosphorylcholine hapten, sho^?e<^ blockage in the development of the pathology in 
BALB/c female mice. H308 monoclona>mitibody was administered by intraperitoneal 
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injection of 1 ^ig each week during two months to BALB/c female mice, and 
simultaneously the gycerolphosphorylcholine hapten was administered at 2.5 mg/Kg, of 
body weight, doses by intravenous injection each 24 hs, for 2-months. With this 
treatment it was inhibited in 40% the development of mice pathology by H308 
5 monoclonal antibody. 

In accordance with the above-mentioned studies the therapeutically effective 
quantity of the inhibitor drug glycerolphosphorylcholine is of 2.5 mg/Kg of body 
weight. 

10 Example 7. Study by the liposomal cvtofluorometrv method of the stabilization of 

liposomal membranes that prevent the formation of lipidic particles 
and the subsequent binding of anti-lipidic particles antibodies . 
These studies were carried out with a modification in the liposomal 
cytofluorometry method with liposomes made from egg-yolk 

15 phosphatidylcholine :phosphatidate (2:1 molar ratio) in Tris-NaCl buffer (10 mM, 1 
mM) pH 7, containing 0.1 jamol of phosphatidate, and treated with 0.2 mM 
chlorpromazine to induce lipidic particles formation, as antigens. 

Immediately after the addition of the lipidic particles inducer drug 
chlorpromazine liposomes were incubated with different concentrations of the lipid 

20 bilayer stabilizers drugs spermidine or chloroquine. Liposomal preparations were 
incubated for 30 min at room temperature and were used as antigens. The reaction of 
these stabilized liposomes with H308 monoclonal antibody was analyzed by the 
liposomal cytofluorometry method as was described in Example 2A, in a FACSCalibur 
Flow Cytometer equipped with a single 488 nm argon laser beam (Beckton Dickinson). 

25 Relative size and/or liposomal aggregation were analyzed in the FSC channel 

and the- granularity or liposomal bilayers complexity in the SSC channel. Analysis of 
10,000 liposomes was made in a logarithmic mode with the following detectors: FSC in 
EOO, with a detector compensation threshold of 52 V and SSC of 401 V (Baeza et al., 
op. cit., 1995). The obtained data were analyzed with the Cellquest program (Beckton 

30 Dickinson). 

When egg-yolk phosphatidylcholine:phosphatidate (2:1 molar ratio) liposomes, 
in Tris-NaCl buffer (10 mM, 1 mM) pH 7, and containing 0.1 ^mol of phosphatidate 
(A, Fig. 16), were treated with 0.2 mM chlorpromazine an 100-fold increase in SSC and 
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FSC values.were observed which showed the presence of lipidic particles and liposomal 
aggregation, respectively (B, Fig. 16). 

In contrast, the incubation of egg-yolk phosphatidylcholinerphosphatidate (2:1 
molar ratio) liposomes, in Tris-NaCl buffer (10 mM, 1 mM) pH 7, and containing 0.1 

5 ^unol of phosphatidate, v^th the stabilizer drugs spermidine (C, Fig. 16) or chloroquine 
(D, Fig. 16) do not produce any change in liposomal aggregation and in liposomal 
bilayers complexity because the graphs obtained were similar to that corresponding to 
liposomes in buffer solution (A, Fig. 16). However, when liposomes were incubated 
simultaneously with the lipidic particles inducer drug chlorpromazine and the lipidic 

10 bilayer stabilizer drugs spermidine (E, F, Fig. 16) or chloroquine (G, H, Figs. 16) there 
were not lipidic particles formation neither liposomal aggregation. It can be observed 
that SSC and FSC values (E-H, Fig. 16) were very similar to those of liposomes in 
buffer solution, which showed SSC values smaller than 100 units; contrary to the graph 
that indicates the presence of lipidic particles, with SSC values higher than 1000 units 

15 (B, Fig. 16). 

These studies showed that spermidine is effective in stabilizing lipidic bilayers at 
concentrations 5 i^iM, this spermidine quantity blockage the formation of lipidic 
particles induced by chlorpromazine at concentrations of 0.2 mM and 0.6 mM, 
respectively (E, F, Fig. 16). For chloroquine, effective concentrations were even 

20 smaller, since this stabilizer drug produced liposomal stabilization at a concentration of 
0.1 |iM when the lipidic particles inducer drug chlorpromazine were used at 0.2 mM 
and 0.6 mM, respectively (G, H, Fig. 16). 

When liposomes incubated with both drugs: the lipidic particles inducer drug 
and the lipidic bilayer stabilizer drug were used as antigens there was not any 

25 immunoreaction with the H308 monoclonal antibody, because the cytofluorometry 
graphs obtained were as those corresponding to liposomes alone and in absence of 
antibodies in: g. Fig. 3D; and i. Fig. 3E, instead of as those that indicate the reaction of 
H308 monoclonal antibody with lipidic particles in: b. Fig. 3 A; and d. Fig. 33. 

These results indicate that liposomal membranes were stabilized by their 

30 mteraction with lipidic bilayer stabilizers drugs spermidine or chloroquine in 
consequence they do not contain lipidic particles and therefore they do not react with 
H308 monoclonal antibody. 
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Study by the cvtofluorometry method of the cellular membranes 
stabilizaiionTfaa^areyent the fomiation of lipidic particles and the later 
bmding of anti-lipidic particles antiboc 
Ag4 mouse myeloma cells suspended in Tris-NaCl buffer (10 mM, 135 mM) pH 
5 7, containing glucose 1 1 mM, were incubated with the lipidic particles inducer drug 
chlorpromazine 0.2 mM. Immediately after the addition of chlorpromazine the Ag4 
mouse myeloma cells were incubated with different concentrations of the lipid bilayer 
stabilizer drugs spermidine or chloroquine for 30 min at room temperature. The 
reaction of these stabilized Ag4 mouse myeloma cells with H308 monoclonal antibody 
10 was analyzed by the cytofluorometry method in a FACSCalibur Flow Cytometer 
equipped with a single 488 run argon laser beam (Beckton Dickinson). 

I?&tetive size and/or Ag4 mouse myeloma cells aggregation were analyzed in the 
FSC channel andtti€i^anularity or cellular membranes complexity in the SSC channel. 
Analysis of 10,000. AgSntouse myeloma cells were made with the following detectors: 
FSC in EOO in lineal mode with aI^an:l^ifier gain of 2 V, with a detector compensation 
threshold of 52 V, and SSC of 250 V/"11ie^btained data were analyzed with the 
Cellquest program (Beckton Dickinson). 

jults obtained with Ag4 mouse myeloma cells incubated with the lipidic 
particles induceb-^img chlorpromazine and the lipid bilayer stabilizer drugs spermidine 
20 or chloroquine were siJftU^ to those described in Figure 16 graphs. These results 
showed that Ag4 cellular mernfet«i;es were stabilized by their interaction with lipidic 
bilayer stabilizers drugs spermidine or clite^Qquine in consequence they do not develope 
lipidic particles with chlorpromazine. 

,Ag4 mouse myeloma cells incubated with both drugs: the lipidic particles 
inducer drug and the lipi3ic"biiay©r-stabili^ drug were used as antigens there were not 
any immunoreaction with the H308 monoclon3"""mitibody, in a similar way as was 
demonstrated for liposomes satabilized with the drugs speni3difie..crchloroquine in 
Example 7. 

results indicate that cellular membranes of Ag4 mouse myeloma cells 
30 stabilized iy theirinteraCtten-^^itiisp or chloroquine do not develope lipidic 

particles and therefore they do not react witFTthe^JiJOS monoclonal antibody. 



Example 7B. Detection of the lipidic particles reversion by the lipidic bilayer 
stabilizer drugs spermidine and chloroquine . 
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pies 7 and 7A were repeated using as antigens egg-yolk 
phosphatidylchoItn€L;Dhosphatidate (2:1 molar ratio) liposomes, in Tris-NaCl buffer (10 
mM, 1 mM) pH 7, and coht^ning 0.1 |amol of phosphatidate, or Ag4 mouse myeloma 
cells. Liposomal or cellular antige&Ss^ere incubated with the lipidic particles inducer 
5 drug chlorpromazine 0.2 mM for 30 min'^^^room temperature before the treatment with 
the lipidic bilayers stabilizer drugs spermicmae or chloroquine. Stabilizer drugs were 
used at the concentrations used in Example 7®. 

Cytofluorometric analysis showed that the formation of lipidic particles and the 
liposomal or cellular aggregation caused by chlorpromazine, which produce graphics 
10 similar to: B, Fig. 16, were reverted by the lipid bilayer stabilizers spermidine or 
chloroquine. This reversion that destroy lipidic particles in liposomal and cellular 
antigens produce graphics as those shown in: E, F, G, and H, Fig. 16, which showed 
lipids in bilayer molecular arrangements.. 

After lipidic particles reversion liposomal or cellular antigens do not show any 
15 reaction with H308 monoclonal antibody, due to the absence of lipidic particles in their 
surfaces. 

These experiments showed that spermidine and chloroquine drugs have the 
action of prevent the formation of lipidic particles and additionally they can also destroy 
lipidic particles already formed. These findings are very important for the application of 
20 these stabilizer drugs in the treatment of human illnesses in which lipidic particles 
and/or anti-lipidic particles antibodies participate. 

dies in BALB/c female mice in which were simultaneously administered the 
H308 monoctcmal antibody, which develope in these mice a pathology similar to human 
antiphospholipid s>q^rome as it was described in Example 4C, and one of the lipid 
25 bilayer stabilizer drugs spermidine or chloroquine, showed a delay in the development 
of this pathology. H3081 monoclonal antibody was administered by intraperitoneal 
injection of 1 \xg each week for y^i^onths to BALB/c female mice, and simultaneously 
the stabilizer drug chlroquine was adhimistered at 2.5 mg/Kg, of body weight, oral 
doses each 24 hs, during two months.^^ith this treatment it was delayed the 
30 development of mice pathology induced by H3bS monoclonal antibody. It is possible 
that modifying the doses of stabilizers drugs that are^plied to mice it is possible to 
prevent the development of these illnesses. The chloroqmhe dose used was similar to 
the one used in humans in the treatment of rheumatoide arthriws^and of systemic lupus 
erythematosus. 
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Spermidine was administered, as chlorhydrate, in a dose of 1 mg/Kg, of body 
weight, by intraperitoneal injection each 24 hs, during two months. Using this 
spermidine dose results similar to those described with chloroquine were obtained. 

According to the above-mentioned studies the therapeutically effective quantity 
5 of the lipidic bilayer stabilizer drug chloroquine is of 2.5 mg/Kg, of body weight, and of 
spermidine is of 1 mg/Kg, of body weight. 

In accordance with the information described in this work, one will be able to 
observe that the use of antibodies obtained by using lipidic structures different to lipid 
bilayers to determine cellular physiologic states and for the diagnosis and/or treatment 
10 of diseases has been designed to allow an early detection of diseases associated with 
antiphospholipid antibodies and, as a consequence, to allow a treatment to prevent, to 
stop and to revert this disease; and it will be evident for any expert in the matter that the 
modalities that here are presented, they are only illustrative and they will not be 
interpreted in a limitative form of the present invention, since there are possible other 
15 numerous changes in their details and particularities, without moving away from the 
scope of the invention. 

Though it has been illustrated and described specific embodiments of the 
invention, it is necessary to emphasize that are possible other numerous modifications to 
the invention, as they can be the use of different mice strains, lipids to obtain the 
20 liposomes, immunization methods and methods for obtaining hybridomas, diverse 
reagents for the kit of diagnosis and/or diverse illnesses associated with 
antiphospholipid antibodies. Therefore, the present invention should not be considered 
as restricted except for which demands the previous technique and for the spirit of the 
annexed claims. 

25 



30 



